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General Offices: Waterbury, Connecticut 
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Compare 
these ELKONITE records 


with your own jobs: 


Projection W elding* 
Job: Steel reinforcement to chassis 
frame 
Life of Copper Dies: Impractical 
with copper 


ELKONTTE Dies: 50.000 welds 


Flash Welding 
Job: Flywheel ring gear 
Life of Copper Dies: 3,000 welds 
ELKONITE Dies: 59.000 welds 


Seam Welding 
Job: Steelhorn 
Life of Copper Dies: 200 pieces ** 
ELKONTITE Dies: 10.800 pieces ** 


Spot Welding 
Job: Automobile Body Parts 
Life of Copper Dies: 10 minutes** 
ELAKONITE Dies: 8 hours* 


Machine runs at 250 welds per min 
Electrical U psetting 
Job: Roller bearing assembly 


Life of Copper Dies: 24.000 welds 
ELKONITE Dies: 399.000 welds 


"Name of manufacturers using this appli- 
catbon, upon request 


** Per cach redressing a 








Dies and Electrodes for 








REASONS W 


Practi rally every car and body 


manufacturer and many parts and 
accessory manufacturers are using 
Elkonite Resistance Welding Dies 
and Electrodes: 


The cost of forgings is greatly reduced, the parts being 
made in two or more pieces and welded together with Elkonite. 


Klkonite welds parts together with a fine degree of accu- 
racy, enabling the smaller parts to be machine-finished before 
welding. 


Due to the long life of Elkonite. hig h in ed produc tion is 
maintained, 


The factor of safety in fabrication is increased by the 
curac and strength of E Ikonite welds. 


— labor is reduced by less redressing and high speed 


automat operation, 


The value of these five factors cannot be rated too highly. They are of 
vital Importance not only to manufacturers in the Automotive Indus 
tries but to every manufacturer engaged in the fabrication of metals. 


Projection welding, in particular, represents a typical example of the 
economy effected by Elkonite. This method is r: ipidly replacing 4 
welding in all instances where one or more welds are necessary to fa 
ricate a complete part. Any number of welds, within the capacity of 
the machine used, can be made simultaneously by the projectior 
method. The saving in time and cost is obvious. 

Elkonite is being used successfully not only in the welding field but 
wherever a hard, wear-resistant material is required. The most out 
standing of these uses is found at present in its application as the 
bushing material in seam welding machines. 

Our latest booklet, “Elkonite Die and Electrode \pplications in 
Resistance Welding” deseribes in detail many varied applications of 
Ie lkonite, some of whie h ho doub t pe ar alle l vour own resistence we 
ing problems. Sent upon request, without obligation, of course. 


ELKON, Ine. 
Division of P. R. Mallory & Company, Ine. 
Indianapolis, Ind. 


kx sive licensees under General Electric Company pater 
Vav 28, 1925 and Sept. 1, 1925. Other patents per 
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Meeting Specifications 


In fabricating stock steel products to meet customers 
specifications for size, shape, etc., Airco-D-B Welding 
and Cutting Equipment and Airco Oxygen and Acetylene 
have been found indispensable by Horace T. Potts & Co., large 
Steel Service Warehouse of Philadelphia. 
This is one of the many instances where the economy and convenience 
of Airco products has necessitated the establishment of 90 Airco plants, 
115 warehouses and the Airco District Offices listed below. 


Write or telephone to the nearest one for welding or cutting information. 


AIR REDUCTION SALES COMPANY 
Home Office: 342 Madison Ave., New York 


Manufacturers and distributors of Airco Oxygen, Airco Acetylene, Airco National Carbide, 
Airco-Davis-Bournonville Welding and Cutting Apparatus and Welding Supplies 


District Offices 


Dayton New Orleans 
Bettendorf, ta. Detroit Oklahoma City 
Birmingham Emeryville, Cal. Philadelphia 
Boston Jersey City Pittsburgh 
Bu flalo Los Angeles Portland, Ore. 
Charlotte,N.C. Louisville Richmond 
Chicago Milwaukee | Seattle 
Cleveland Minneapol' St. Louis 

Wheeling 


Baltimore 
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An Improved Wire for 
Automatic Arc Welding 


RACO COMPOSITE | 


TYPE C-6 TYPE C-8 TYPE C-18 


Furnished in three grades. The numerals denote carbon content. 





FAST - UNIFORM - DEEP PENETRATION 





May we send you samples prepaid? 
Sizes in stock -3/32”-1/8”’-5/32’-3/ 16”-7/32’-1/4” 


FOR HAND WELDING Flux coated electrodes 


Copper coated and plain 





Bare electrodes 


Bare annealed electrodes finish gas welding wires 

Dusted electrodes Nickel Steel Rods 

Composite Type “A” & “B” Semi-High Carbon Rods 
high speed electrodes High Carbon Rods 


The New ‘‘Raco” Package 


Patent applied for 
A new catalog in color is 


= now ready. Please ask for 
é your copy. 


REID-AVERY 
COMPANY 


21st and Washington Ave. 
Philadelphia 


Pacific Coast Distributors: 


M. E. Canfield Company, 
316 Commercial Street, 
Los Angeles, California 














Some exclusive territories are open for distributors of this very 
desirable line of welding wires. 
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Pride in Their Product 


; tet Ix | recently de 
lutogei 1 | 


pare interesting 


appeared in Revue la Soudure 


Ot very conmnent on 


the advertising of technical products by American 


manufacturers Che article uses one American adve1 


tisement of a gas pressure regulator and comments 
on the exacting care with which the virtues of this 


regulator are explained in the advertising. 
ot 


It speaks 
the art of advertising as developed by American 
manutacturers who offer their merchandise to possible 
users without limiting themselves to a simple state- 
ment 


tail 


of superiority, but rather going into great de 








} 


to attract the greatest possible amount of atten 


tion to the point ot superiority. “It is true,” states 


the author, “that Americans often make use of pub 
licity methods which we do not consider suitable but 
it must be recognized that they are past masters in the 


! art of advertising of a purely technical character. One 


recognizes in it a love of the manufacturer for his 


work, which does not prevent him from making fre- 
quent changes in his models to please the public, and 


put him in a 


position to offer them constantly mer 
which This 
tribute to American advertising genius is well de- 
eresting to note that the buying 
public has the same warm feeling toward advertising 
that the 


chandise is better and more attractive.” 


served and it is int 


seller has. The average buyer can read in 


an advertisement a genuine pride in the product and 
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Buyers’ Index 


Readers of Ghe Welding Ongineer will find this madex to contain 


most accurate information obtainable relating to welding ow and 
supplies. Ghe advertising section includes the principal manufacturers 


of the United States. 


the 








AC he TYLENE (Compressed in Cylinders) 
ir Reduction Sales Co 
Commercial Acetylene Supply Co 
<aeenn ( ty Oxygen Gas Co 
Modern Engineering Co 
International Oxygen Co 
Prest-O-Lite Co 


ACETYLENE CYLINDERS 


Pressed Steel Tank Co 


ACETYLENE WELDING WIRE 
Air Reduction Sales Co. 
American Brass Co 
American Steel Engineering Co 
American Steel & Wire Co 
Atlas Foundry Co 
Central Stee] & Wire Co. 
Craftsweld Equipment Co 
Edgcomb Steel Co 
Fusion Welding Corporation 
Hollup Corp 
Igoe Brothers 
Imperal Brass Mfg. Co 
Kansas City Oxygen Gas Co 
Koro Corporation 
Mueller Brass Co 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Reid-Avery Co. 

Roebling, John A., Sons Co 
Seneca Wire Mfg. Co 

St. Paul Welding & Mfg. Co 
Steel Sales Corp. 

Stoody Co 

Joseph T. Ryerson & Sons, Inc 
Taylor-Wharton Iron & Steel Co. 
Torchweld Equipment Co 
Wickwire Spencer Steel Corp 
Weldit Acetylene Co 
Williams & Co 

ALUMINO-THERKMIC WELDING 
Metal & Thermit Corporation 

ALUMINUM SOLDER 
Crown Aluminum Solder Co 

ANNEALING FURNACES 
General Electric Co 
Westinghouse Elec. 

APRONS (Asbestos) 
Ideal Face Shield Co 
Olympic Glove Co 


ASBESTOS INSULATED WIRE AND 
CABLE 


& Mfg. Co. 


Central Steel & Wire Co 
BENCHES, WELDING 
Standard Pressed Steel Co 
BLOW PIPES 
See “Torches 
BOOKS 
The Welding Engineer Pub. Co 
General Electric Co 
Lincoln Electric Co 
Linde Air Products Co. 
Electric Are Cutting & Welding Co 
BRAZING OUTFITS 
Air Reduction Sales Co. 
Bastian-Blessing Co 
Craftsweld Equipment Co 
General Welding and Equipment Co 
Harris Calorific Co 
imperial Brass Mfg. Co 
International Oxygen Co. 
Kansas City Oxygen Gas Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co 
Modern Engineering Co. 
Oxweld Acetylene Co 
Sight Feed Generator Co. 
Torchweld Equipment Co 
Victor Welding Equipment Co. 
Williams & Co 
BRONZE FILLER RODS 
American Brass Co 
Bridgeport Brass Co. 
Centra! Steel & Wire Co. 
Chase Brass and Copper Co., Inc 
Mueller Brass Co 
Oxweld Acetylene Co. 
Steel Sales Corp 
BUFFERS 
R. G. Haskins Co 
N. A, Strand & Co 


BUTT WELDERS 


See “Electric Resistance Welders” 


CABLE (Are Welding) 


Allan Mfg. & 
Central Steel 
Fusion Weldi 


Electric Arc C 


Welding 
& Wire Co 
ng Corp 


utting & Welding Co 


General Electric Co. 
Gibb Welding Machines Co 


Hollup Corp 
Lincoln Elect 


ric Co 


Quasi-Are, In 


John A. Roeb 


ling Sons Co 


Joseph T. Ryerson & Sons, Inc. 


Westinghouse 
Wilson Welde 


CARBIDE 


Elec. & Mfg. Co. 
r & Metals Co 


Air Reduction Sales Co 
National Carbide Co 


Shawinigan P 


roducts Corp. 


Union Carbide Sales Co. 


CARBON (Blocks, Paste, Electrodes, etc.) 


Air Reduction Sales Co. 


Central Steel 


Electric Arc C 


& Wire Co 
utting & Welding Co. 


National Carbon Co. 
Oxweld Acetylene Co 


CARBON BUR 


NING EQUIPMENT 


Air Reduction Sales Co 
Bastian-Blessing Co 
Craftsweld Equipment Co 


Harris Calori 


fic Co 


Imperial Brass Mfg. Co 


International 
Kansas City ¢ 
K-G Welding 


Oxygen Co 
yxygzen Gas Co 
& Cutting Co 


Milburn, Alexander Co. 
Modern Engineering Co. 


Oxweld Acety 


Torchweld Ex 


Victor Welding 


lene Co 
juipment Co 
Equipment Co. 


CAST IRON SOLDER 


Crown Aluminum Solder Co. 


CAUSTIC POT 


ASH 


Innis, Speiden & Company 


CUTTING ELECTRODES (Electric Arc) 


Allan Mfg. & 
Arcos, Inc. 


Electric Are C 


Fusion Weldi 
General Elect 
Lincoln Electr 


Welding Co 


utting & Welding Co. 
ng orp 
ric Co 


ric Co. 


National Carbon Co 


Westinghouse 
Wilson Welde 


CYLINDERS ( 
Pressed Steel 
CYLINDERS (| 
Chas. L. Gulick 


Harrisburg Pi 
Wm. Wharto 


> Elec. & Mfg. Co 
ar & Metais Co. 


Acetylene) 
Tank Co 


Oxy gen, Hydrogen) 


pe & Pipe Bending Co. 
n, Jr., Co 


BaTELS » PORTABLE ELECTRIC 
R. G. Haskins Co 


pieedy Comps: 
N. 


any 


A. Strand & Co 
ELECTRIC ARC WELDING OUTFITS 


Allan Mfg. & 


Welding Co. 


American Steel Engineering Co. 


Burke Electr 
Electric Arc ¢ 
Electric Wel« 
Fusion Weldi 


ic Co 

‘“utting & Welding Co. 
ling Machine Co. 

ng Corporation 


General Electric Co 


Goodman Ele 


ctric Machinery Co 


Gibb Welding Machines Co 


Hollup Corp. 
Lincoln Elect 


ric Co. 


Northwestern Mfg. Co 

Owen Electric Mfg. Co 
Quasi-Arc Incorporated 
Joseph T. Ryerson & Sons, Inc. 


Shrader Elec 
Stoody Co 


tric Co 


Waters Welders, Inc 


Westinghouse Elec. 


& Mfg. Co. 


Willjams & Co. 

Wilson Welder & Metals Co. 
ELECTRIC RESISTANCE WELDERS 

Federal Machine & Welder Co. 

General Electric Co 

Gibb Welding Machines Co 

Goodman Electric Machinery Co 


Joseph T. Ry 


erson & Son 


ELECTRODES (Carbon Are Welding 
See “Cutting Electrodes 


ELECTRODES (Metallic Arc Welding 
American Steel & Wire Co 
American Steel Er 
Arcos, Inc. 
Atlas Foundry Co 
Central Steel & Wire C¢ 
Edgcomb Steel Co 
Electric Arc Cutting & Welding « 
Fusion Welding Corporation 
General Electric Co 
Gibb Welding Machines Co 
Hollup Corp. 
Igoe Brothers 
Koro Corporation 
Lincoln Electric Co 
Maurath, Inc. 
National Welding Products C 
Page Steel & Wir 5 
Quasi-Arc, Incorporated 
Reid-Avery Co. 
Roebling, John A., 
Joseph T. Ryerson & Sons 
Seneca Wire & Mfg. Co 
Steel Sales Corp 
Stoody Company 
Taylor-Wharton Iron & Stee] ¢ 
Wickwire Spencer Steel Corp 
Williams & Co. 
Wilson Welder & Metals Co 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Burke Electric Co 
Electric Welding Machine Co 
Fibre-Metal Products Co 
Fusion Welding Corporation 
General Electric Co 
Gibb Welding Machines Co 
Holiup Corp. 

Koro Corporation 

Lincoln Electric Co 
Northwestern Mfg. Co 
Owen Electric Mfg. Co 
Stoody Co. 

Waters Welders, In« 
Westinghouse Elec. & Mfg. ‘ 
Williams & Co. 

Wilson Welder & Metals Co 


ELECTRODE TIPS 
Elkon, Ine. 
ELECTROLYTIC OXYGEN AND Hy) 
GEN GENERATING EQUIPMEN!' 
International Oxygen Co. 
FACE SHIELDS (Are Welding) 
Allan Mfg. & Welding Co 
Burke Electric Co 
Central Steel & Wire Co 
Chicago Eye Shield Co 
Electric Arc Cutting & Welding ‘ 
Fibre-Metal Products Co 
Fusion Welding Corporation 
General Electric Co 
Gibb Welding Machines Co 
Hollup Corporation 
Ideal Face Shield Co 
Lincoln Electric Co 
Northwestern Mfg. Co 
Owen Eleetric Mfg. Co 
Quasi-Arc, Incorporated 
Stoody Company 
Joseph T. Ryerson & Sons, Ir 
Sellstrom Mfg. Co. 
Westinghouse Elec 
Waters Welders, In 
Williams & Co. 
Wilson Welder & Metals C 
Willson Products, Inc. 
FIREPROOF PLASTIC 
Air Reduction Sales Co 
National Carbon Co 
FLANGES, WELDING 
Bonney Forge & Tox Works 
FLUE WELDERS (Electric) 
General Electric Co. 
Joseph T. Ryerson & Sons, In« 
FLUXES 
Air Reduction Sales Co 
Anti-Borax Compound Co 
Kansas City Oxygen Gas Co 
Metal & Thermit Corp 
Central Steel & Wire Co 
Modern Engineering Co 
Oxweld Acetylene Co 


ginee ng 


Sons Co 


& Mfg. Co 


MATERIATI 
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HE truck shown above was built especially 
for transporting automobiles. Its steel chassis, 
measuring 54 feet in length, supports the weight 
of 6 cars at a time. It was fabricated entirely by 
electric arc welding—with Wilson Machines. 





This arc-welding job is but part of a world-wide 
demonstration that, for versatility, for dependa- 
bility, for economy, the electric arc is unsurpassed. 
And in this vast demonstration a more dominant 
part is being played every day by Wilson Machines 
and Wire — the pioneer arc-welding equipment. 


No matter what your industry—no matter what 
your metal-joining problem—you can minimize 
risks and save money by welding with the electric 

arc. And you can assure yourself the maximum 

advantages of electric arc welding by using 
Wilson Machines and Wire—known in practi- 
cally every industry and in 44 nations for their 
strong, permanent and homogeneous welds. 


You are invited to consult Wilson Engineers. 





WILSON WELDER & METALS CO. INC.,20 WILSON BUILDING, HOBOKEN, N. J. 


The Wilson Model S Weld- 

ing Machine shown above is 

the Type 200 Amperes, one- 

Operator, electric-motor- 
driven outfit. 


WELDING MACHINES AND WELDING WIRE 
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St. Paul Welding & Mfg. Co 
Torchweld Equipment Co 
Weldit Acetylene Co 

GAS SAVING DEVICES 
Harris Calorific Co 
Weldit Acetylene Co 


GLOVES (Asbestos) 

Ideal Face Shield Co 

Olympic Glove Co 
GAUGES 

MotoMeter Gauge & Equipment Corp. 
GENERATORS (Acetylene) 


Air Reduction Sales Co. 
jastian-Blessing Co 
Craftsweld Equipment Co. 
Imperial Brass Mfz. Co. 
Harris Calorific Co 
Milburn, Alexander, Co 
Modern Engineering Co 
Oxweld Acetylene Co 
Sight Feed Generator Co 
GOGGLES 
Chicago Eye Shield Co 
Ideal Face Shield Co 
Sellstrom Mfg. Co 


Willson Products, In¢ 

GRINDERS (Portable Electric) 
R. G. Haskins Co 
Stoody Company 
N. A. Strand & Co, 

HELMETS (Are Welding) 
Allan Mfg. & Welding Co. 
American Optical Co, 

Burke Electric 
Central Steel & W 
Chicago Eye Shie 
Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 

Fusion Welding Corporation 
General Electric Co 

Gibb Welding Machines Co. 
Hollup Corp 


Co 
ire Co, 
ld Co 


Ideal Face Shield Co 
Lincoln Electric Co 
Northwestern Mfg. Co 
Owen Electric Mfg. Co. 
Quasi-Arc, Incorporated 


Sellstrom Mfg. Co 
Waters Welders 

Westinghouse 
Williams & Co 


Inc. 
Elec. & Mfg. Co 


Wilson Welder & Metals Co 

Willson Products, Inc. 
HYDROGEN 

Gas Products Association 


International Oxygen Co 


HYDROGEN GENERATING 
International Oxygen Co 

LEAD WELDING UNITS 
Air Reduction Sales Co 
Bastian- Blessing Co. 
Craftsweld Equipment Co 
Sellstrom Mfg. Co 
Imperial Brass Mfg. Co 
International Oxygen Co 
Kansas City Oxygen Gas Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co 
Torchweld Equipment Co. 
Victor Welding Equipment Co 
Weldit Acetylene Co. 

LIGHTERS (For Gas Torches) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Harris Calorific Co. 
imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co. 
Kansas City Oxygen Gas Co 
Milburn, Alexander, Co, 
Modern Engineering Co 
Oxweld Acetylene Co. 


PLANTS 


Safety Gas Lighter Co 

Shoot-a-Lite Corporation 

Torchweld Equipment Co. 
MANIFOLDS 

Air Reduction Sales Co 

Bastian-Blessing Co 

Craftsweld Equipment Co. 

General Welding and Equipment Co. 

Harris Calorific Co, 

Imperial Brass Mfg. Co 

International Oxygen Co 

Kansas City Oxygen Gas Co. 

K-G Welding & Cutting Co. 

Milburn, Alexander, Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 

Victor Welding Equipment Co. 
MECHANICALLY OPERATED CUTTING 

AND WELDING TORCHES 

Air Reduction Sales Co 

General Welding and Equipment Co. 

Oxweld Acetylene Co 

Torchweld Equipment Co. 


MOLDING MATERIAL 
See “Fireproof Plastic Material’’ 

MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co 





Wilson Welder & Metals Co. 
NEEDLE VALVES 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Harris-Calorific Co. 
Imperial Brass Mfg. Co 
International Oxygen Co 
Kansas City Oxygen Gas Co, 
K-G Welding & Cutting 
Milburn, Alexander, 
Modern Engineering Co. 
Oxweld Acetylene Co 
Torchweld Equipment Co. 


Co. 
Co 


Victor Welding Equipment Co. 
NITROGEN 
Air Reduction Sales Co 


Gas Products Association 


Linde Air Products Co 
International Oxygen Co. 
OXYGEN 


Air Reduction Sales Co. 
Gas Products Association 
International Oxygen Co 
Kansas City Oxygen Gas Co. 
Mode +" = ngineering Co, 
Linde Air Products Co. 
Pr - E (ven) 
American Rolling Mill Co 
PIPE BENDS AND COILS 
Harrisburg Pipe and Pipe Bending Co. 


PLATES (Iron) 
American Rolling Mill Co. 
Jos. T. Ryerson & Sons, Inc. 
PORTABLE ARC WELDING OUTFITS 
(Mounted on Trucks) 
General Electric Company 
Goodman Electric Machinery Co. 


Electric Arc Cutting & Welding Co 
Fusion Welding Corporation 
Lincoln Electric Co 
Northwestern Mfg.Co 
Joseph T. Ryerson & Sons 
Shrader Electric Company 
Wilson Welder & Metals Co. 
Westinghouse Elec. & Mfg. Co, 
PREHEATING DEVICES AND OVENS 
Imperial Brass Mfg. Co. 
Metal & Thermit Corp 
St. Paul Welding & Mfg. Co. 
REAMERS (Portable Electric) 
= G. Haskins Co. 
. A, Strand & Co. 
REGU LATORS 
Air Reduction Sales Co 
Bastian-Blessing Co. 


Inc, 


Craftsweld Equipment 
Fusion Welding C: 





General Welding and 
Harris Calorific 


Imperial Brass Mfg. ¢ 


Co 


o 


International Oxy gen Co. 


Kansas City Oxyg 





orat 


en Gas’ ( 


K-G Welding & Cutting Co 


Milburn, 


Alex 


ander, Co 


Modern Engineering Co 
Oxweld Acetylene Co 
St. Paul Welding & Mfg. Co 
Joseph T. Ryerson & Sons 
Sight Feed Generator Co 

Stoody Company 


Torchweld Equipm 


Victor Oxy-Acetylene 
Weldit Acetylene Co, 


Williams & ¢ 


SCORED CYLINDER REPAIR MAT! 
Kansas City Oxygen 


‘9 


SEAM WELDERS 


See “Electric 


R 


SHEETS (Iron) 
American Rolling M 
Jos. T. Ryerson & S$ 

SILVER SOLDER 


Handy & 


esistar 


Harman 


SPOT WELDERS 


esistan 


See ‘Electric 


TANK 


R 


CONNECTIONS 


Air Reduction Sales C 


Bastian- 


slessing C 


Harris Calorific Co 


Imperial Brass Mfg. C: 


International Oxygen 


Kansas City 
K-G Weldir 
Milburn, 
Oxweld 


Acetvliene Co 
Torchweld Equipment 


THERMIT WELDING 
Metal & Thermit Corp 


TORCHES (Welding 


k 


Air Reduction Sales C¢ 
Craftsweld Equipment 
Bastian-Blessing Co 


General Welding and 
Fusion Welding Corp 
Harris Calorific Co 
Imperial Brass Mfe. Cx 
International Oxyger 


Kansas City 
K-G Wel 
Milburn, 


Oxygen ¢ 


ding &C 
Alexander, C 


itting 


ent Co 
qu 


Equ 


o 


Ir 


pr 


Gas Co 


> Welde 


Cc 
Oxygen Gas 

1g & Cutting 
Alexander, Co. 


Modern Engineering Co 


Oxweld 
Joseph T. 


Acetylene C 
Ryerson & 
Si ght Feed Generat 

St. Paul Welding 


& Me 


Stoody Company 
Torchweld Equipmer 
Victor Welding Equiry 


Weldit Acet 
Williams & 


yle 


Co. 


ne Co 


TRUCKS (Cylinder) 


Air 


Reduction Sales ¢ 


Imperial Brass Mfg. Ce 
International Oxygen ¢ 
Sight Feed Generator 


Torchweld Equipment 


bay 4 


r Reduction Sales C 


oon me 


Blessing Co. 


International Oxyger 


WELDING COMPOUND (for Shape We 


ae 


Air Reduction Sales Co 


Harris ¢ 


‘alorific 


Co 


Modern Engineering C 
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Now give it 
any test 
you like— 


This is a 
SWEDOX 
weld. 





HEN the SWEDOX man welds a coupon for you, he 
knows it will satisfy all your tests—because the wire has 
already been tested. 
The SWEDOX line which has developed over a period of many 
years, offers for every kind of welding job a wire or rod which 
we have proven by test to be the best obtainable ‘for that job. 


@nitital Sieel ce Wire (ompany 








CHICAGO, ILL. DAYTON, OHIO DETROIT, MICH. 
4545 S. Western Bivd. East Monument Ave. 5001 Bellevue Ave. 
Lafayette 8500 Extended Whittier 6780 


Garfield 3666 


SWEDOX 


WELDING RODS, WIRES 
and ELECTRODES 
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{ONE OF A SERIES SHOWING AMERICAN TRANSFORMERS IN MANY DIVERSIFIED INDUSTRI! 


WELDING | 
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\ 
\ 
yy | 














-#PRODU 






ELDING in the automo “A "bile field Three factors should be ea first consideration 


is an acknowledged suc cess. Lead- when choosing the transformer: 
ing manufacturers attribute at least two major 1. Efficiency— (wide range of voltage 
improvements directly to its introduction in their with a dependable control board ) 
field: 


2. Reliability—(24 hour service, with- 


# Increased production (with increased out interruption, if necessary 


profits ) 3. Economy — (long life with a mini- 
2. Stronger, more rigid chassis, frames mum of repairs) 
and bodies. 


American Transformers are built to meet the indi- 


The welding equipment for this purpose must be vidual requirements of sae machines for spot, 
Idi 


chosen with care. Of special importance is the seam, arc, flash and other welding methods. Bulle- 
transformer used, for upon its efficient perform- tin 1040- ives complete description of type CF 
ance depends the strength of the weld. which is ‘nal mainly for spot welding. 





coon is an American Transformer for every industrial service. vg, 


our engineers advise you on your problem—no obligation, of course. 


AMERICAN TRANSFORMER COMPANY 





174 EMMET STREET NEWARK, N. J. 
Representatives 
I Montreal, Canada 
t. C. Herrmann W. O. Taylor & Co., Ltd 
$33 North Richmond St 415 Canada Cement Blde 
: - 
. “3 is ' Minneapolis, Minn 
Atlant Ga Elliott Equipment ( 
H. Douglas Stier 708 6th Avenue, South 
Marietta Street San Francisco, Calif 
Knoxville, Tenn James H. Southard 
Arthur L. Pollard 682 Mission Street 
: Philadelphia, Pa St. Louis, Mo. 
American Transformer L. D. Joralemon T. W. Jones 
on . P 112 So ) Stree 432 Pennant Building 
TYPE CF for welding machines ae GS Stays : . 











AMERICAN TRANSFORMER 
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The Very Thing 






PAT’D AND PAT’S PENDING 


“HALLOWELL”’ 
Steel Work-Bench 


Cut above shows details of 
construction which is iden 
tical with that of the 
“HALLOWELL” in the pic- 


ture on the left. 





‘*Hallowell’’ Welding-Bench of Steel 
A Recent Installation in an Aeroplane Factory 


For hot work, such as suggested by the 
many welding-torches in the big picture 
“HALLOWELL” Steel Benching that 


can't burn is the very, the only thing. 


and considering how the bench is littered 
with all kinds of paraphernalia it certainly 
needs to be made of stern stuff to stand 
the racket without splintering, cracking 
The Bench Top, Bench Legs, Bench and wearing out in a short time. 
Drawers, are all of “HALLOWELL” But to fully appreciate our “HALLO- 
Steel Construction, strong and durable; WELL” Steel Benching Equipment 


Better Get Our Bulletin 386 


We carry 1368 combinations of lengths, widths, heights, and weights 
of “HALLOWELL” Steel Benching in stock for immediate shipment. 














STANDARD PRESSED STEEL CO. 


BRANCHES BRANCHES 


BOSTON JENKINTOWN, PENNA. NEW YORK — 
CHICAGO SAN FRANCISCO 
DETROIT BOX 536 ST.LOUIS 
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OWEN INDUCTION 
ARC WELDER 


An entirely new and patented electric welding principle 
found only and exclusively in the Owen Welder. 














Exhaustive tests and the experience of many enthusiastic users 
prove that the OWEN INDUCTION ARC WELDER ésstands 
supreme as the only electric arc welder embodying all the 
essential and desirable features necessary in the successful weld- 
ing of CAST IRON, MALLEABLE IRON, and STEEL products, 
and at the same time giving to the purchaser the following ad- 
vantages: 


LOWEST FIRST COST VERSATILITY OF PERFORMANCE 
LOWEST OPERATING COST SIMPLICITY OF OPERATION 
LOWEST MAINTENANCE COST 


Owen Welders are manufac- 
tured in capacities as follows, 
and are Listed as Standard 
by the Underwriters Labor- 


atories: 


50 to 159 amperes. 
50 to 200 amperes. 
50 to 300 amperes. 
50 to 400 amperes. 


To operate from any con- 
venient voltage supply; 
namely, 110, 220, 440 and 
550 volts. 








— Distributors Wanted — 





Address all communications to 


OWEN ELECTRIC MANUFACTURING COMPANY 
Fayetteville North Carolina 
(Exclusive Manufacturers of the Owen Patented Arc Welding Equipment) 











= 
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t is no longer true 


that all regulators are made on the same principle 


HARRIS 


“AULT? 


—@ COPYRIGHTED P 





Approved by 
The Underwriters 
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STAGE 

















REGULATORS 


hold the flame CONSTANT. 
There is no fluctuation 
because Multi-Stage is built 
like a compressor and steps 
the pressure DOWN in 
TWO STAGES not in 
ONE, the old principle 
under which all 
regulators were 
made. There is 
but one MULTI- 
STAGE regu- 
lator---investi- 
gate. 


PATENTED 
OTHERS PENDING. 
U. S. A. AND 
FOREIGN COUNTRIES 


Manufactured by 


HARRIS CALORIC COMPANY - CLEVELAND, OHIO 


For demonstration, literature and further information 
consult nearest “Harris” distributor listed below: 


National Oxygen Cossssscseceseees Akron, Ohio Automotive Supply Co......Minneapolis, Minn. International Oxygen Co.......... Verona, Pa. 

Albany Calcium Light Co....... Albany, N. Y. Knapp Supply Co . Muncie, Ind. McLendon Hardware Co.........Waco, Texas 
: S. Armstrong & Bro. Co..... -Atlanta, Ga. International Oxygen Co Newark, N. J. Miller & Stein ............. Wheeling, W. Va 

M ore-Handley Hdwe. Co...Birmingham, Ala. Modern Welders Supply House.New Orleans, La. Phoenix General Sales Co.....Witchita, Kans. 

Sastern Service Company........ Boston, Mass. Balbach Company............ Omaha, Nebr. Mahoning Welding Equipment Co........ 

i ternational Oxygen Co........ Buffalo, N. Y. no. tenis: aa ‘tudbobiewcmavichuceananwad Youngstown, Ohio 

Welders Supply Co............... Canton, Ohio Pittsburgh Thermoline Co....Philadelphia, Pa. 

‘ational Oxygen Co.............. Chicago, Ill. Hope Construction & Refining Co. Pittsburgh, Pa. CANADA 

Suckeye Welding Supply Co..Cleveland, Ohio Martin’s Service Co.......... Pittsburgh, Pa. Precision Machine & Foundry, Ltd....... 
Velding Metals Mfg. Co....... Detroit, Mich. Pittsburgh Thermoline Co......Pittsburgh, Pa, 9.2... ccc cececcceccecucecss Calgary, Alberta 
nithweld Equipment Co....Ft. Worth, Texas Cook Iron Store Co.......... Rochester, N. Y. Welding & Metal Trades Supply, Ltd.... 
nithweld Company........... Houston, Texas Poss & Shaw, Inc........ San Francisco, Calif Carter Torch & Supply Co..Hamilton, Ontario 

>wank Hardware Co............ Johnstown, Pa. Blue Tank Oxygen Co........Seattle, Wash, ..... cece cece cece cceevees Vancouver, B. C 
“o-Ark Oxygen Company...... Ft. Smith, Ark. Seattle Hdwe. Co..... am Seattle, Wash. H. B. Holden Company...... Windsor, Ontario 
eansport Oxygen mpany. . Logansport, Ind. Washington Mchy. & Supply Co.Spokane, Wash. Seattle Hardware Co................... Alaska 

—, .. UPR ePeegee Los Angeles, Calif. International Oxygen Co.....Tariffville, Conn. Seattle Hardware Co......... Honolulu, T. H 


he Riechman-Crosby ae Memphis, Tenn. International Oxygen Co ... Toledo, Ohio Tropical Sales Agency ......... Havana, Cuba 
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‘‘Here, Lad— 


If we're going to buy a flock of arc welders, 
we ve got to find out the type that not only 
helps us out, but helps out the operator as 


well. 


We must watch our step.” 


The Lincoln 
**Stable-Arc’’ Welder 


— welds easier 
makes better welds 
permits greater output 
because of the steady uni- 
form arc throughout entire 
welding range, which is the 
result of: 
Variable voltage design 
Laminated magnetic 
circuit 
Separately-excited genera- 
tor field 
Double control of welding 
heat 
All steel construction 


No other welder has all these 
features. 





INCOLN WELDE 















‘‘No, Pop— 


Let's watch the other fellow’s step 


I've just been checking up on the use of a we 
various industries. 

I started in on Pipe Lines for oil companies 

as fairly recent development, therefore able to wat 


other fellow’'s step. 
Here's the census of jobs: 


A A. + mile line St 
3 mile line St \ 
12 mile | St \ 
49 mile line St \ 
7 mile St \ 
7 mule I St \ 
40 mule < St \ 
11 mil ine St \ 
0 mule St \ 
$5 mule ¢ St \ 
80 mile r St \ 
0 mile line St \ 
60 mile St \ \ 
”) mile line St \ 
? mile line St \ 
6 mile line St \ 


The reason for this marked preterenc e is that the 
is the machine that gives the operator the speed he 
to keep production in step. So that the only st¢ 
need to watch are the fast ones of competition.” 


The Lincoln Electric Co. 
Dept. No. 27-10, Cleveland, O. 


able. | 
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Convincing evidence for those who want it— 


Let Us PROVE QUASI-ARC Superiority in 
Your Own Shop on Your Own 
Type of Work 


For sixteen years, in every part of the world, on 
every class of work from a simple repair job to 
such particular work as fabricating the world’s 
first rivetless ship, Quasi-Are Electrodes have been 
making their record and demonstrating their su- 
periority. Let us SHOW YOU in your own shop. 
The records are open to you and so convincing you 
will be glad to standardize on Quasi-Arc because 
the advantages are too manifest and important to 
forego. Proof awaits—ready when you are. 


QUASI-ARC, Incorporatep 


| 
| 11 West 42nd Street. New York, N. Y. 








Chicago Cleveland Tulsa Los Angeles 
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Stronger welds . . . Welds with exceptionally high resistance to corrosion 
welds that can be made without overheating and consequent weak- 





Those are a few of the advantages you 
gain when you start using 





ELECTRODES 


They are scientifically designed to produce 
welds that stand up under severe service. 


They are supplied in standard 18 in. 
lengths with cores of varying diameters, 
and composition suited for the work to be 
done, as follows: 

Mild Steel Electrodes (Colored Blue) -Suit- 
able for general welding of iron or mild steel, 
structural steel and plate construction, wheel 
tires, filling steel castings, etc. 

Overhead Electrodes (Colored White) —Suit- 
able for any overhead or vertical welding. 

Uranium Electrodes (Colored Brown Ends)— 
Suitable for boiler welding and other work sub- 
ject to stresses at high temperatures. Such 
welded joints also show a remarkably high resist- 
ance to shock, fatigue and vibratory stresses. 
Give satisfactory results in joining stainless steel 
with mild steel, and produce joints of high effi- 
ciency in welding high-carbon steel. 

Electrodes for Cast Iron (Colored Yellow)— 
Suitable for the repair of iron castings, leaving 
a soft machinable deposit. 

Carbon Steel Electrodes (Colored Red)—Suit- 
able for reinforcing worn parts of machinery, 
building up teeth of steel gear wheels, reinforc- 
ing steel wobbler ends for rolling mills, trolley 
rail treads, etc. 

Manganese Steel Electrodes (Colored Black 
Ends)—Suitable for reinforcing or building up 
manganese steel crusher jaws, dredger bucket 
lips, trolley crossings, ete. 


Vanadium Steel Electrodes (Colored Dark 
Gray Ends)—Suitable for building up gear 
wheels, crank-shafts, axles, ete., which may re- 


quire case hardening. 
Stainless Steel Electrodes (Colored Blue Ends) 
Suitable for welding stainless steel and for re- 
inforcing other steels with stainless steel. 
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|he Most Popular 
RC WELDER 


AN re MARE phe WELD 


THE MORE 
rs Hh YOU SAVE 


( ete yber 
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Fad ya * ; 


ween 


yi 
} 
It’sthe simplest, most substantial, and best-look- 
ing set built. Liberal use of high-grade materials, 
fine workmanship, and good design— inherent in 
all G-E products—are apparent at a glance. It 
is a self-excited set—that means no separate ex- 













citer to look after. 


No other arc welder excels it in speed of welding 
or deposition of metal. Infinitely small gradations 
of welding current can be obtained simply by 
turning a handle. It is extremely easy to operate 
and will give 24-hour service day after day. And 

we back our reputation against its ability to meet 

N.E.M.A. and N.E.L.A. ratings—at any time 


A call to your nearest G-E office will bring you 
complete information. 
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G-E welding elec- 
trodes—when used 
with Type WD arc 
welders—produce 
strong, smooth 
welds at great 
speed. 


GENERAL ELECTRIC 


OMPANY, SCHENECTADY, N. SALES OFFICES IN PRINCIPAI 





CITIES 
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for welds to withstand pressure 


A leading utility company recently constructed 
three 30,000-gallon storage tanks. The 1600 feet 
of welded seams in each of these huge water bins 
must withstand tremendous pressures. It is sig- 
nificant that G-E Type “F” welding electrode 
was chosen for this exacting assignment. 


The selection of Type “F” electrode was not a 
haphazard choice. It had approved itself to this 
company in the shops and in the field. Whether 
applied in vertical, horizontal, or overhead posi- 
tions, the welds have been tough and durable. 





Whether used for heavy structural steel or For simplicity, reliability, and 

. . . . ease OF O ration, - arc-weid- 
pressure pipe-line welding, the unions have been ing ccts axe unequalled. They arc 
strong and lasting available in all sizes, all types— 


for either hand or automatic oper- 
ation—for one or more operators. 


For prompt service or additional information as 
to various types of G-E electrodes, get in touch 
with the G-E Welding Electrode Distributor 
near you or write to Section E-5310, Merchandise 
Department, General Electric Company, Bridge- 
port, Connecticut. siliniiin 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SAT E.S.T. ON A NATION-WIDE N.B.C, NETWORK 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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dents realize the economy in shipments and its easy flowing quality 


the use of the various welding recommend it to every welder. If 
you are not using Roebling Welding 


P sens reatze shop superinten- Its absolute uniformity throughout all 


processes to replace broken machine | 
Wire, it amply merits your considera- 
parts, and thus reduce annoying and 

tion. 
expensive “shut downs. 


Th — dd 4 Samples for demonstration will 
a os — — gladly be sent upon request. 
marily upon the quality of welding 


Horite for catalog 1-529 


wire used. The development of Roeb- 









incident with the develop- 
ment of the welding 


industry. 


John A. Roeblings 
Sons Company 
Trenton, 

New Jersey, 
Makers of 

Wire Rope 

and Wire 
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‘the greatest abrasive resistance 
of any hard facing metal” 


OR tools and parts subjected to so easily applied with either the acety- 
great abrasion, neither industry _ lenetorch or electric arc, and, once on 
nor science has yet discovered the __ it stays...and wears...and wears... 


equal of STOODITE. and wears!!! 


This super-hard surfacing metal is | Write for descriptive literature. 


STOODY COMPANY 


Manufacturers of WELDING ROD » ALLOY STEELS « EQUIPMENT 
WHITTIER, CALIFORNIA 

















»() 
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Every Day It Is Saving Thousands 
of Dollars For Builders 


NORTH — SOUTH — EAST — WEST 











(Complicated Condenser Assembly 1s Simplified by Heelding Makes Impressive Savings im Cost 
Welding the Joints Weight in This Complicated Assembly 























Vtrams Set [ femperature Changes Are Easil 


Handled With the Welded Expansion Rend Helded 20-Inch High Pressure Steam Header 





If you are not familiar with the saving and greater efficiency of gas 
welding and cutting of pipe in building construction—ask a member 
of the Gas Products Association for information and a demonstra- 
tion or address the Association at 608 South Dearborn Street, 


Chicago. 
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‘Three Generations of Brass Making” 


Do Make a Difference in the Finished Product 


Mueller 


T WELDING J} 
RONZE ONZE RO 





Mueller 


Makes 


Red Tip Brass Rod 
Brass and Copper 
Forgings 
Nickel Silver Rod 
and Forgings 


Tuf-Stuf Rod and 
Forgings 


Corrosion Resisting Metal 
Brass Castings 


Brass Screw Machine 
Parts 


Mueller Blue Tip 
Bronze Rod 


Brass and Copper 
Seamless Tubing 


Mueller Blue Tip 
Bronze Welding 
Rod 


‘*600"’ Bearing Metal 
Airplane Fittings 


Electric Refrigeration 
Valves and Fittings 


ueller Brass 





JE you have never used Mueller Welding 

Bronze Rod you are overlooking a prod- 
uct that will enable you to do better work 
and to do it in less time. 


Quality isn’t left to chance in Mueller 
manufacture. Careful analysis of each heat 
as it is poured insures a uniform product. 


Mueller Welding Bronze Rod makes sound, 
strong, non-porous welds. It flows evenly 
and freely. Absence of porosity eliminates 
sputtering and explosions. 


Find out for yourself the Quality of Muel- 
ler Welding Bronze Rod. We'll gladly mail 
you a generous sample free. Drop us a line 
with your address, we'll do the rest. 


Mueller Brass Co. 


PORT HURON MICHIGAN 


DETROIT DISTRICT 











THREE GENERATIONS OF BRASS MAKING 
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Oxweld No. 21 High Strength 
Bronze Welding Rod 


UPERIOR for all bronze-welding opera- 

tions — equally adaptable for steel, cast 
iron or copper alloys—produces a sound, 
fine-grained weld metal of superior quali- 
ties of strength, toughness, ductility and 
freedom from porosity. 

Oxweld No. 21 High Strength Bronze 
Welding Rod requires less time to apply and 


less oxygen and acetylene. It makes high 














strength bronze welds easier and cheaper. 
This new rod is easily worked. It can be 
more rapidly tinned on a steel or cast iron 


surface. It has a low melting point — melts 








and freezes quickly and evenly. Remelting 
has no effect on either the quality or ap- 
pearance of the finish weld. 

Ask any Oxweld representative for the 
whole story. Or, just order a supply from 


the nearest Oxweld warehouse. 








OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 
NEW YORK UCC CHICAGO 
Carbide and Carbon Bldg. Carbide and Carbon Bldg. 
SAN FRANCISCO 
Adam Grant Building 
WELDING AND CUTTING APPARATUS IN CANADA: Dominion Oxygen Company, Toronto 
AND SUPPLIES STOCKS IN 38 CITIES 
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In Pipe Welding also 








“WUJORO 


UTS 
OST 













HEN new uses for 
automatic arc welding 
appear, Koro Automatic sine. sisi cade GRE ee 
Wire solves the problems ey RELDOMATIC,” with KORO Automatic Welding 
of uniform performance, 
smooth work, and maxi- — 
mum speed. If you have a ? 4 , 
not tried Koro you don’t ; 
know the full possibilities panelled Ser 


of automatic arc welding. AUTOMATIC 
Write for full details. WELDING WIRE 

KORO CORPORATION — 
Waukegan, Illinois Write for booklet describing the 


complete KORO line of wire 
for gas and electric welding 














24 THE WELDING ENGINEER 


tested 


for Highest Quality 


and Proved Economy 








Gas 
Welding 


ERE is insurance against lost time 
Rods 


and spoilt work. Here are welding 
wire and electrodes that enable the 
skilled welder to secure perfect fusion, 
save labor, and reduce the consumption 
of gas or electricity as well. 


Premier Welding Wire and electrodes 
are shop tested to assure quality, economy 
and their exact application to the type of 
work they are intended for. 


You will find them to be free flowing, 
uniform in structure and without impuri- 
ties. There is a type for every purpose. 
Write us about your welding problems. 


Electrodes 


American Steel & Wire Company 


Subsidiary of United States Steel Corporation 


Sales Offices: Atlanta, Baltimore, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Kansas City, 
Milwaukee, Memphis, Minneapolis-St. Paul, Oklahoma City, New York, Philadelphia, Pittsburgh, 
Salt Lake City, St. Louis, Wilkes-Barre, Worcester 


U. S. STEEL PRODUCTS COMPANY: San Francisco, Los Angeles, Portland, Seattle, Honolulu 
Export Distributors: United States Steel Products Co., 30 Church St., New York, N. Y. 


PREMIER 


| TESTED | 


WELDING WIRES 


























~ 
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| —_ 
Wellile 


WELDING ROD 






FOR WELDING ALLOY STEELS WHICH RESIST 
CORROSION AND ELEVATED TEMPERATURES 


EVERY INDUSTRY SUFFERS HEAVY 
CORROSION OR SCALING 
LOSSES 


REQUEST DISCRIP 
LITERATURE 









Product of Our Research Laboratories 





FUSION WELDING CORPORATION 
— MANUFACTURERS OF WELDING EQUIPMENT AND SUPPLIES ~ 





103RD STREET AND TORRENCE AVENUE, CHICAGO WELDING ROD 


A SUBSIDIARY OF THE 


pe enitcel CHICAGO STEEL & WIRE COMPANY 
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No matter what kind of welding you do- 





OXY-ACETYLENE 


YOU NEED 


The Welding 


ELECTRIC ARC 


RESISTANCE 





yd ro 


THERMIT 


Encyclopedia 


New Sixth Edition 


It describes in detail the theory 
and practice of every welding 


process. 


It tells how to weld every weld- 
able metal by each of the weld- 


ing processes. 


It gives detailed instructions for 
handling the important welding 
jobs, such as boiler welding, 
sheet metal welding, tank weld- 


ing, pipe welding, etc. 

It tells how to prepare parts for 
welding. 

It tells how to install and care 
for welding equipment. 


It explains the meaning of all 
words and terms found in weld- 
ing literature. 


It tells where to buy standard 
makes of welding apparatus and 
supplies. 


The Sixth Edition contains much 
new and valuable data on 
Bronze Welding, Structural 
Welding, Welding of Stainless 
Steels, Resistance and Thermit 
Welding, Rail Bonding, and De- 
sign Data for Production Weld- 





496 Pages 
645 Illustrations 
Flexible Leather 


Grain Binding 


Price $5.00 


60s S. DEARBORN ST., 


Name 


Street - - ™ 


Postoffice asuaiiil 


PSSSPeeeesssessessaaaa; 


Contents 


1. Illustrated encyclopedia covering all words 
terms, and trade names used in welding 

2. Oxy-Acetylene Welding.—Aluminum, Stee 
Cast Iron, Brass, Bronze. (Full instructions { 

welding each of these metals.) 

3. Electric Arc Welding.—Complete instructions 
for welding all metals, studding, cutting, etc 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Cutting Metals.—Treatises on both gas ar 

arc cutting. Includes cast iron cutting and aut 

matic cutting. 


7. Boiler Welding.—Gas and Electric Processes 
Suggestions, procedure, and standards of practice 
8. Complete chapters on Pipe Welding, Ra 
Joint Welding and Tank Welding, explaining pr 
cedure in detail. 

9. Rules and Regulations.—What can be we! 
and what cannot be welded. Rules also gove: 
the installation and operation of equipment. 

10. Complete instruction courses in Electric A 
Welding and Oxy-Acetylene Welding. Lessons 
Exercises, Reference Readings, Examinations. 

11. Charts and Tables.—A fund of welding in 
formation at a glance. Includes color chart show 
ing colors at various temperatures, and color chart 
showing proper adjustment of oxy-acetylene weld 
ing flame. 

12. Condensed Catalogs.—Up-to-date informatior 





about the leading makes of welding apparatus and 


supplies. The Buyers’ Index is a convenient an 
reliable guide to the man who purchases or recon 
mends welding apparatus. 


THE WELDING ENGINEER PUBLISHING CO., 
CHICAGO, ILL. 


Please send me a copy of The Welding Encyclopedia, Sixth Edition, for which find enclosed 
five doliars. 1 understand that I may keep it for five days for examination and if it is not 
satisfactory | may return it and you will refund the purchase price. 
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LINDE 
OXYGEN 


Available Anywhere 

















INDE Oxygen is a quality product 
-standard for more than two dec- 
ades. Its economical application to your 


particular requirements is assured by 
the operative assistance and engineering 
counsel of Linde Process Service. 


64 Linde Plants and 154 Warehouse 
Stocks are located in key cities through- 
out the country. This vast production 
and distribution system makes Linde 
Oxygen available anywhere at little or 
on transportation cost 


THE LINDE AIR PRODUCTS CoO. 


Unit of Union Carbide and Carbon Corporation 


UCC) 
General Offices: Carbide and Carbon Building 


30 East 42nd Street, New York 
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METAL MASTER 


APPARATUS 
ossesses 


Simplicity in design 
Safety in operation 
Sturdiness of construction 


Bt ovides 


Dependable performance 
Economy in operation 
Apparatus for every need and 


FE -oceeds 


with increased facilities 
to continually serve present 
and future users as it has 
for seventeen years. 


‘‘National Distribution’’ 
Home Office, Denver, Colorado 


Ask the Jobber Nearest You 
UCC 


DIVISION OF OXWELD ACETYLENE CO. 








SEATTLE, WASH. PORTLAND, OREGON SAN FRANCISCO, CALIF. LOS ANGELES, CAL!F 
SALT LAKE CITY, UTAH KANSAS CITY, MO. CHiCAGO, ILL. DETROIT, MICH. 
CLEVELAND, OHIO NEW YORK, N. Y. 
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The large warehouse full of stock for Hollup electrodes means that deliveries 
can always be made promptly and that production need not be 
rushed and quality sacrificed to keep up with 
the growing demand for Hollup wire. 


Years of Welding Research Back of 
Every Bundle of Hollup Electrodes 


Each Hollup electrode is a distinct development as 
the result of a definite line of research to accomplish 
a specific result in welding practice. All guess work 
has been eliminated by engineers who know what a 
welder demands on each type of job. There is one 
Hollup electrode that can be depended upon to pro- 
duce a weld of the strength, ductility, or other charac- 
teristic desired. 


HOLLUP CORPORATION 


3333 W. 48th Place 269 37th Street 
Chicago, Illinois Brooklyn, N. Y. 
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POAAGS SWERR 
een cama — 


hy, STEEL- 6 HEATS 


. > nn 


STELLITE-50 HEATS 


Stellited Flying Shear Knives 


‘ 


Last 9 Times as Long 


HE top shear knife was re-Stellited on Sept. 7th, after shearing 55 heats, and put 

_ back in service. It remained in use till Sept. 21st, and sheared 52 more heats. ‘The 

Stellited bottom knife looked very good after shearing 107 heats and was left in ser- 

vice. This compares with one to six heats with all other steel knives formerly used on 
this operation.” 

This report from a large steel company in the Calumet district refers to knives. 
used to shear 33, and 4” hot alloy steel billets. The economies effected are obvious 
—smoother flow of production—less frequent shutdowns for replacements—lower 
maintenance costs—smaller stocks of spare parts. 

Explanation of this typical performance of Stellited parts is found in the unique 
properties of Haynes Stellite. This metal is inherently hard. It retains its hardness at 
red heat—is not affected by heat up to 1800 deg. F.—and hot or cold, it resists 
abrasive wear better than any other metal. 

The Haynes Stellite representative will gladly show you where and how to Stellite 
wearing parts to your greatest advantage.Ask him to call. 











Unit of Union Carbide and Carbon Corporation 


UCC) 


DISTRICT SALES OFFICES 





Chicago—Carbide and Carbon Bldg. Cleveland—628 Keith Bidg 
Detroit—t-240 Ceneral Motors Bldg. Houston—6119 Harrisburg Blvd. 
Los Angeles—1310 Santee Street New York—30 East 42nd Street 
San Francisco—11t Sansome St. Tulsa—Exchange National Bank Bldg 


General Offices—Kokomo, Indiana 


28 District Sales Offices of Oxweld Acetylene Company 





HAYNES STELLITE COMPANY 





Haynes Stellite welding rod is also available from any of the 














1929 





THE 


WELDING ENGINEER 


“These Five points favor the 











From our 

own Steel 

to Finished 
Products 


Every operation 
controlled by 
Harrisburg Completed 
Cylinder 











buyers of Harrisburg Forgings” 


Harrisburg owns and operates its own Open Hearth Fur- 
naces, Blooming Mills and Rolling Mills. 


Harrisburg’s modern Forge Shops produce forgings made 
on hammers ranging from two thousand to eight thou- 
sand pound capacity. 


Harrisburg is thoroughly familiar with the requirements 
of large users. 


Large production enables Harrisburg to produce forgings 
at the minimum cost. 


Harrisburg is not dependent upon other sources for steel. 
By making its own it can meet your requirements at all 
times. 


Let Harrisburg quote on YOUR specifications. 


HARRISBURG PIPE & PIPE BENDING COMPANY, Harrisburg, Pa. 


Fully Equipped with Our Own Open Hearth Furnaces, Rolling Mills and Forge Shops 


Makers of Alloy Steels in Slabs, Billets, Bars, Strips, Shapes and Hollow Forgings; Pipe Coils and Bends, Couplings and Cylinde?: 


HARRISBURG 


ALLOY STEELS 
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the command 
of every advertiser 
are all the glowing adjectives 
of the dictionary. Words alone do 
not create lasting business. Actual experience 
only proves quality of merchandise and the integrity 
of the manufacturer. » » » Victor Welding Equipment Co. 
@ has served many of the largest Oil Refiners, Pipe Line Contractors, > 
Shipbuilders, Railroads and Industrials uninterruptedly for more 
than sixteen years. In this age of constant search 
for better tools, such a record speaks 


louder than any mere words... 
See 
SEE 
wee 


wy 





VICTOR YWWELDING EQUIPMENT © 
ttt ton sOM STREET 
ee FN. 7-11 Ft 
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Does It Pay? 


CADEMIC instruction in the fusion welding processes has 
J during the past few years been included to a limited ex- 


nt in the training given in a few of our prominent engineer 


g schools, so the beginning of this movement may be said 
» be well under way. There are indications, however, that 
movement is on the verge of spreading rapidly, so that 


] 


will not be long before all engineering schools teach their 
tudents what these processes are and how they may be best 
ised by the engineer. 


] 


No other activity could be more help- 
to the progress of welding, because the lack of understand- 
g of welding by trained engineers in the past has prevented 
ts acceptance on many construction projects for which it is 
the 
elding by the higher institutions of learning is so significant 


imirably adapted. This recognition of importance of 


at it is worthwhile to consider it a little, and think of some 
the activities which have paved the way for the progress of 


elding in colleges and universities. There can be no doubt 
that the principal reason for this progress is the vast amount 
f welding which is being done as compared to what was done 
the that 


are so 


fifteen years ago and consequent fact engineers 


roughout the metal fabricating industry dependent 


on these processes in present day practice that their education 
kind 


Back of this industrial acceptance of 


is obviously incomplete unless it includes the proper 


t welding knowledge. 
lding are the tireless efforts of the advertising and publicity 


lepartments of our industry. Their aetivities have assumed 
uge proportions. For example, there are now being  pub- 
lished monthly house organs by manufacturers and dealers 


the neighborhood of 150,000 copies month. 


Large display 


totaling in per 
advertising of leading companies in trade and 


technical publications are welding monthly at a 


500,000 readers. En- 
gineers of these companies are supplying articles to the tech- 


advertising 


ite which is estimated to reach about 


ical press and such articles are regularly appearing in papers 


reaching at least 400,000 readers per month. To this must be 


lded some splendid work which has been done by supplying 


speakers for meetings of trade and technical organizations 


he figures given are probably conservative estimates, and it 
uld be a tremendous task to compile the exact statistics 
o these activities may be added those of one trade journel 


levoted to oxy-acetylene welding which has been promoting 


} 


the interests of that process for about thirty years with a 
nonthly distribution ranging from three to five thousand and 
the activities of The Welding Engineer for the past fifteen 


ears, distribution often being in the excess of five thousand 
The Welding Shop 


welding idea, whose 


mthly, and our little publication called 
levoted entirely to the promotion of the 


listribution has varied from 10,000 to 26,000 copies. Then, 
ere is The Welding Encyclopedia of which over 40,000 
pies have been sold. The miscellaneous distribution of bul- 


tins, of an educational 
total 


prepared for 


instruction books and other material 
could be 


manutac- 


ture would probably be amazing if the 
The Welding 


urers approximately 164,000 reprints from its pages during the 


ached Engineer has 


ist twelve months. One interesting item of this collection 


ndicates 15,000 reprints of an article on pipe welding supplied 


ithout cost to twenty-seven welding equipment dealers for 


istribution to their prospects in the heating and piping fields 
They 


. . } 14 . 
value of the welding process to indus 


these figures impressive, show that the 


the 


are Poona: 
lay promotion of 


ry 1s an activity not to be figured in thousands, but in hun- 


dreds of thousands. Furthermore, they show the faith which 
these advertising and publicity director& have in the process 
The 


progress of welding show conclusively that it has the merit 


and the products which they have to sell. continued 
which makes continued advertising possible and also shows 
that the advertising men in this industry have justified the 
expenditures which they have asked their directors to author 


ize. They have done a splendid job of paving the way for 
rapid progress in the future. There is no doubt that this 
progress will be made. The lion’s share of credit for this 


progress must be given to the foresight and merchandising 
ability of these organizations which have spread the gospel 
of good welding over such a wide area and to such a decidedly 

They have proven that it pays to advertise 
that it to advertise Further 
proof will be written in the expansion of our industry which 


good advantage. 


and especially pays welding. 


is bound to take place in the next few years. 


Thank You, Cleveland 
NE 


Exposition in 


National Metal 
away with them is 
that the local welding group and particularly the members of the 
Cleveland Section of the American Welding Society left nothing 


which the exhibitors at the 


Cleveland have carried 


memory 


undone in the way of hospitality. Their cooperation with the 





exhibitors was not only splendid but most thorough, and it meant 
a lot to our manufacturer friends to be:taken care of so carefully 
1 The who had charge of the arrange- 


and so men 
ments, the entertainment and the banquet did a job of which they 


efficiently. 
may well be proud. The success of the whole program at Cleve- 
land of credit on the American Welding 
Society but it could not be done without the. whole hearted desire 
n the part of several individuals to do the job right. There is 
no reason why every visitor at the show and at the other events 
should not have returned home with a warm spot in his heart for 


leveland 


reflects a great: deal 


They Are Not Up-to-Date 


pee LATION use of the illustration 
4 that the man who has no time to read his trade paper ts 


like a wood 


men like to make 


chopper who is so busy that he hasn't time to 
sharpen his axe and there are plenty who are really behind 
| 


the times in their methods because they do not keep informed. 
For example, a writer of one prominent technical magazine 
detail the 


considerable 


describes with considerable method of repairing a 


heavy iron casting A amount of labor was 


involved and the whole reclamation job was a mechanical 


repair instead of the weld which might have been used, and 
the equipment effected by the failure was out of service for 
seventeen hours. If this man had read the advertising pages 
of his trade paper he would have known that this whole job 
I done in about three hours by bronze welding 
at a fraction of the cost of making a mechanical brace for the 
broken parts. Some plant executives seem to have an im- 
pression that a piece of welding apparatus is good for only one 


i 
purpose. However, there are so many uses for welding that 


every plant should have in its organization one man whose 
ty it would be to keep informed on ail the possibilities of 
elding and see that the process is used whenever it is eco- 


ical to use it. Knowing how to do one welding job is a 


ng way trom knowing all about welding 
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Welding with MAURATH 


Electrodes played an im- 


portant part in this architec- 
tural achievement 


he Chrysler Buildin 
Vew York Cet, 












HE new Chrysler Building, New York City, is 

reputed to be the tallest building in the world. 
The store front, grill work, window sashes, in- 
terior trim and the complete covering of the seven 
top floors of the tower are all Krupp Nirosta steel. 
This new alloy was specified for exterior and in- 
terior metal decoration in order to secure extra- 
ordinary beauty and a finish permanently lustrous 
and clean in the face of the corrosive action of 
atmosphere, smoke, and gas. Maintenance ex- 
pense is eliminated because there is no need of 
polishing, replacement or refinishing. 


et SE hall 


MAURATH Electrodes play an important part 
in this magnificent building, being used ex- 
tensively in the fabrication of the Nirosta 
steel parts. 


Eg RAP ete ep Ey 


Nirosta Steel is produced by 

the following firms: 

Central Alloy Steel Corp., Mas- 
sillon, Ohio. 

Crucible Steel Co. of America, 
Pittsburgh, Pa. 

Ludlum Steel Co., Watervliet, 
New York. 

Babcock & Wilcox Tube Co.., 
Beaver Falls, Pa. 

Cleveland Alloys Co., Cleveland, 
Ohio, 

all of whom use and endorse 

MAURATH Electrodes for weld- 

ing Nirosta Steel. 


MAURATH Electrodes make it 
possible to weld all corrosion re- 
sisting metals, producing welds 
identical with the parent metal. 


4 J f Ce “i 
MAURATH, INC. Bemenecs ore 


1371 E. 18th St.. 
Cleveland, Ohio. 


MANUFACTURERS OF STAINLESS AND HEAT RESISTING ELECTRODES 





























Welded Loading Coil Cases 


Welded Steel Cases Replace Iron Castings with Advantages of Weight 
Reduction Lower, Manufacturing Costs and Better Production Schedules 


MONG the larger manutacturing plants which have tion for welding \ gate type shear, 8! feet high, 8 teet 
\ substituted welded products tor castings is The Western long, and weighing 12% tons is used for this work This 
‘ctric Company, Chicago, Illinois. In an article in a recent § machine is driven by a 25 horsepower motor and is capable 
ie of the Western Electric News, Mr. C. B. Evans of 1 shearing a steel plate 34 in. thick and 6 teet long in less 
Manufacturing Development Branch at the Hawthorn thar seconds The cutting is done by a blade mounted 


the manufacture of loading a casting which weighs nearly a ton. 


it describes changes made in 
ond operation, that of forming the two channels 





cases e st 
he application of the electric arc welding process has which make up the body, is performed on the press brake 
ibled the company to replace the tamiliar cast iron loading shown in Figure 2 This machine is ten feet high, ten feet 
il case with a new case made from sheet steel. (Fig. 1) long, and weighs about 12. tons. To form a channel the 
r years loading coil cases have been cast trom high grade yperator lays one of the plates on a “V” block below. the 
g iron in the foundry at the Hawthorne plant, and their 
1ufacture has required the greatest care and skill to insur 
satisfactory product. Considerable machining was required 
yrovide a tight gasket joint when tl over was assembled 
le case Another factor promoting the new design was 
large increase in the demand tor loading coils during the 


the demand 


ist year. Production of cast cases t neet 
wuld have required over half of the entire foundry capacity 

The sheet steel design required radi ew manutacturing 

lities Shearing, bending, and at welding equipment 

1s purchased and fixtures and tools re developed wit! 

' , 4 
suit that cases weig 24 Ss ( ult aS much as 
ist iro esign at! y ‘ n steel plates 








I ? The Press Brake Used to Form Up the Two Channels Which 
Make up the Body of the Case. 


, t on the treadle. The ram descends and bends 

e end of the plate into a right angle in about three se 

he plate is then reversed, and the opposite end 1; 
vent in the same manner 

first welding operation is pertormed on the automat 





( S g 

aching rw hannels are mounted on a swinging beam 

1 the joint under the automatic welding heads. A length 

fire hose inside the beam is then expanded by means ot 

mnpressed aur The expansion of this hose, which might 

: likened to the inner tube of an automobile tire, clamps 

‘Wc. 1. Right: the bet tna Rag ay ony Coll Case. Left: the the channels firmly in place for welding. Two motor driven 
welding heads move along the channels automatically when 

hese cases vary extensively in siz [hey range tron urrent is turned on \n extensive electrical control 
ft. 5 in. by 11 in. to 1 ft. 10 in. by 1 ft. 4 in. in cross mechanism governs the speed and the feeding of the wire 
section, and from 2 feet to 4 feet in height The top and at the proper rate to maintain the correct length of are 
Mottom plates are made of Sg in. material and the shell 1s first head deposits a bead of metal at the bottom of the 
nade of the % in. stock i second head follows and deposits additional! 
In the first manufacturing operations e sheets of steel metal which fills the joint, incidentally annealing and tm 

il are trimmed and bevelled in prepara tal deposited by the first head. Figure 


‘eived from the m , 
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nows 


this 


here is 


machine in 


Che 


a butt joint, and in making it no special pri 


operation. longitudinal sean 


welded 








Fig. 3 The Automatic Welding Machine Which Welds the Side Seam 
of the Case. 
vision outside of that in the jig is made for 


expansion. In 
all there are a total of approximately 33 lineal feet of welding 
| a 


representative case 


ORILL FOR TOPS 
AND BOSSES 


PLATE STOCK 


SHEAR FOR BEVELLING PLATES 
FORMEO CHANNEL STORAGE 


MONORAIL 
CONVEY 

| QRAKE FOR FORMING BODY aera 
SHEARED PLATE 

ELECTRIC 
STORAGE ONT 





Fig. 6 Diagram of the Arrangement 


AUTOMATIC 


SEMI-AUTOMATIC WELOER FOR 
LUGS, NIPPLES AND BOSSES 


SEMI-AUTOMATIC 
WELOER FOR 


of the Equipment. 


Che 
to the 


bottom 


the small 


in successive operations by the set 


plate and details are the 


body 
welding unit shown in Figure 4. 


the 


Each weldi: 


enclosed in a separate room and operators art 


with complete outfits of protective clothing, leat! 


goggles and special helmets. Six of 








The Semi-automatic Machine Used in Welding on the Bott 
and Other Parts. 


welding machines are this 


welding sets are used for welding on the brackets 
current for all this 


used in work, and t 


welding work is supplied 


chines, two of which produce a 60 volt, 1,000 ampere 

each, and a third new motor generator producing 6 
2,000 ampere current. This latter is one of the lar 
use anywhere. It is a G. E. machine driven by a 180 


power motor at a speed of 1,200 revolutions per minute 
it was installed it was necessary to double the 
ment to carry the Bus b 


additional current. 


WELOER FOR SIDE SEAMS 
STORAGE SPACE FOR 
FINISHED CASES 
TESTING TANK 
PAINTING CABINET 
OVEN TRUCKS 


BAKING OVENS 
FOR FINISH 


SYNCHRONOUS MOTOR 
DRIVEN GENERATOR SETS 
1000 AMP. 60 VOLT 





ENCLOSED 
GENERATOR 
ROOM 





CONTROL PANELS 





The Straight Line Method of Manufacture Is Followed. 
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THE 


nstead of cable because the low voltage and high current 


sed in welding necessitates a minimum of resistance in the 
onductor, and a cable of comparable size would be unsatis 


factory in other respects. 


\fter being welded the case passes to the testing tank 


own in Figure 5, where it is pressure tested under water 











Fig. 5. 


The Welded Case Being Tested and Inspected. 


indicate the presence of the smallest leak. Following the 


¢ 


testing operation the case is painted with an iron oxide paint 
\fter painting, the cases are baked for two hours in an oven. 


In this process air is heated by a gas flame, brought in 


direct contact with the cases, and recirculated 


through the 
urner to attain the greatest possible operating economy. 


The completed case is next filled with loading coils, 
which the 


after 


cover is welded on with a semi-automatic unit 


\ second air and water test is then made to insure the final 
quality, a protective coat of Brewster Green paint is applied 
and the case is ready for shipment. 


The arrangement of the equipment is shown in Figure 6. 
lhe layout of machines has been carefully planned to facili- 
tate the movement of the product, to minimize the amount of 
handling required, and to reduce the quantity of the material 


in the process. The straight line method of manufacture was 


adopted, with operations following one another in close 


sequence. The cases are handled throughout the entire pro 


cess by means of electric hoists travelling on an overhead 


monorail system. 


\n impressive quantity of raw material will be fabricated 
annually in the relatively small area of 6,000 square feet 
ccupied by the equipment described. Over 1,500 tons ot 
sheet steel and approximately 75 tons ef welding wire will 


be required each year. 





WELDED BATTLEDECK FLOOR SAVES $10,000 ON 
BRIDGE 

In a paper on the trend in modern steel bridge design read 
by F. H. Frankland, Director of Engineering Service, Ameri- 
can Institute of Steel Construction, before the Sixteenth An- 
nual Convention of the Canadian Roads Association, 
September 18, at Charlottetown, Prince Edward Island, it was 
pointed out that the new steel plate floor, developed by the 
American Institute of 
Battledeck Floor, 
of highway bridges. By 


( rood 


Steel Construction, and known as the 


finds a wide use in the economic design 


this system steel plates are welded 
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to the stringers over their webs and their end edges over 
the transverse floor beams, so that the plate deck is truly 
continuous in both directions, the stringers and steel plate 
thus forming a T beam, with the neutral axis of the combined 
section close up under the top flanges of the stringer beams. 

\n example of the application of this system to bridges is 
a 150 foot span swing bridge recently 
\labama State Highway Department. The stringer spacing 
is 18 inches and a one-half inch plate will be welded to these 
over their webs. The plans call for the plates to be 6 feet 
wide in long lengths, spliced with a welded batten plate. As 
some of these plates would be 70 feet with an area of 420 


square feet- 


designed by the 


individual plates four tons, -it 
is obvious that they would be too unwieldy to handle in the 
field, consequently the drawings now have a note on them 
which permits the fabricator to detail the plates in 
lengths as to make their handling economical. 


plate end-welds 


weighing some 


such 
By placing the 
floor beam the maxi- 
mum weight of plate is kept around one thousand pounds. 


over each transverse 
The Highway Department's bridge engineers made a series 
of economic this and others 
based on the usual types of construction, with the result that 
a saving of over $10,000 was indicated. 

Various 


comparisons between design 


wearing surfaces may be applied to Battledeck 
non-skid surface plate 
may be used; asphalt paving block one and one-half inch 


thick, as 


Bridge Floor construction—either a 


used in this Alabama bridge; asphalt laid in the 
usual way directly on the plates and of any required thick- 
ness, or wood block laid in asphaltic mastic. 


BRADLEY POLYTECH HAS COURSE IN PIPE 
WELDING 


3radley Polytechnic Institute, located at Peoria, Illinois, is 
one of the technical schools which has recently established 
complete instruction courses for the training of gas welders 
This is the first year that welding instruction has been given 
and the feature of the work was a special course in pipe weld- 
The 


nightly 


ing, which was attended largely by union pipe fitters. 


course covered twelve weeks and consisted of 


two 














A Class in Pipe Welding at Bradley Polytechnic Institute. 


periods per week, each period lasting two hours. In addi- 
tion to the general welding information, special attention was 
given to the welding of pipe up to 12 inches in diameter. In 
struction was also given in the cutting and welding of pipe 

r Tees, Ells, Ys and headers. The instructor is Mr. F. P. 
Coe, who is not only an experienced welder but has also had 
a number of years’ experience in the service departments of 
welding equipment manufacturers. The accompanying illus 
tration shows the first class which was trained at the Bradley 


S¢ hool 








as 


ance of Flux—Procedure for Welding Sheets and Castings 
By W. A. Dunlapt 


MINUM 


co 
A important 


miany 


and aluminium alloys have become a very 


material of construction and fabrication in 


branches of modern industry, and this has necessitated 


the development and perfection of welding processes adaptable 


to this metal The Aluminum Company of American has 


naturally taken a leading part in the development of these 


processes, and the purpose of this paper is to tell you some 


thing of the art as it is practiced today in the plants of this 


IN pany 
Fusion Welding 
Amoug the methods which are employed for joining alumi 


num or its alloys, none is more generally satisfactory than 


fusion welding with the oxy-hydrogen or oxy-acetylene torch. 


In the hands of an experienced aluminum welder the process 


is simple and rapid, and it can be applied to metal of all 


thicknesses rhe resultant joint is not unsightly, and if 


necessary the weld can be finished off in such a way that it 


impossible to detect where the joint exists 








Fig. 1. Welded Aluminum Acid Drums. 


Some training ts necessary before a welder can turn out 


‘onsistently reliable results with aluminum. This metal has 
its own which involve a somewhat 


that 


distinct characteristics of 


different technique from required with steel, cast iron 


and other metals 

Torch welding is applicable both to the manufacture of 
articles from sheet aluminum and to the repair of aluminum 
alloy castings. In these two applications, the methods of 
though the difference in 


involve slight modifications. 


working are generally the same, 


physical properties may Alumi 
num alloy castings being more brittle than pure aluminum 
@ieet, the danger of cracking due to expansion and contrac 
tion effects is more serious; on the other hand, pure alumi- 
num sheets are normally much thinner than aluminum cast 
ings and hence require a more delicate handling of the torch. 
tor both classes of material certain precautions are necessary 
if reliable welds are to be obtained. 


Welding Apparatus 
The apparatus required for welding aluminum is the same 


*Paper vead before the Gas Products Association Summer 
meeting, Grand Beach, Mich., June, 1929. 
tMetallurgical Division, Research Bureau, Aluminum Company 


of America 


Welding Aluminum 


Welding Properties of Aluminum and Its Alloys—Import- 


a larger radiating surface. 





| 


as that required for welding other metals, and it 


essentially of a supply of oxygen and some com 


yustible 





such as hydrogen or acetylene, together with reducing yaly 

safety valves, torch, and a supply of different sized tips 
selection of the correct size of tip for any particular w ; 
largely a matter of experience. The size of the tip must 
size of the ybject t 
The 


larger tip tha: 


shape and 
thickness. 


pend greatly upon the 


well as upon the weldin 
tank of 


welding of a small piece of bar of equal thickness, b: 


welded, as 


RQ 


large aluminum will require a 











Fig. 2. 


Welded Aluminum Storage Tank 


the larger article has a much greater capacity for heat 


Much ot 


Ww elded 


the heat applied 


edges of the metal to be escapes by conduct! 


remote parts of the object, where it is absorbed 
the temperature, and part of the heat is radiated away 
air. The tip must be of sufficient size to melt the edg 


spite of this continuous draining away of heat. The 


the tip will also depend to some extent upon the ski 
welder; a quick welder will be able to use a large tip w 
the hands of a less experienced and slower man, would 


in overheating and the formation of holes 





Flame 


In welding aluminum and its alloys 


‘ 


it is preferable 
oxy-hydrogen flame whenever it will supply sufficient heat 
the job at hand. A slightly larger tip is used for hydrog 
than for acetylene on a given gauge of sheet 

The main reason that hydrogen is superior to acetylene 
natural gas for welding aluminum is that the latter tw 
to deposit soot or carbon on the metal, thus interfering wit 
the removal of the oxide film by the flux used welding 
Carbon, being a very inert material, protects the oxid 
from the action of the flux until the soot is actually bur 


off by the continued action of the flame In this way 


coalescence of the metals is delayed and a tendency induc 
for overheating the weld. It has been demonstrated by mea 
ot tensile tests of 


be made with hydrogen than with acetylen Micr 


welds that a higher percentage of perfe 
welds can 
tensile 
commercially pure aluminum which break through the cent 
ot the 


scopic examination of welded strength 


specimen 
weld usually shows an imperfect weld due to voids at 
dross inclusions. The low tensile strength of such spe 


38 
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< also an indication of impertect welds. In this investiga 
30 percent of the acetylene tensile strength specimens 


roke through the center of the welds in comparison with only 


two percent for the hydrogen welds. 


\Whether using hydrogen or acetylene, the torch should be 
arefully adjusted so as to give a neutral flame. This gives 
the best speed and economy, as well as a cleaner and sounder 
ae | 

Flux 

Al] aluminum is coated with a thin film of aluminum onide 
which prevents the easy coalescing of the two surtaces o 

olten metal. The production of a sound weld in aluminum 


Alumi- 


acious that it can only be 


ecessitates the removal of this obstructing oxide film. 


um oxide is so refractory and ten 


removed from the welding zone by mechanical means or by 





Tea Kettle Spout Formed from 0.051 inch Aluminum Sheet 
Flanged for Welding. 


awkward 


he action of a flux. Mechanical methods are very 

nd ineffective, and it was not until the flux method of weld 

ing aluminum was introduced that much progress was made 
the welding of this metal. At the present time, however, 


this operation is in a high state of perfection, and people not 


familiar with it are amazed at the ease with which aluminu 


structures are repaired and assembled by the hands of well 


trained welders. 


\ satisfactory way to use flux is to mix it with water to the 


onsistency of a thin paste A day's supply of the flux paste 


should be made up each morning. If any is left in the con 


tainer over night it should be broken up and thoroughly stirred 
the next morning, as it has a tendency to crystallize and 


Most 


hygroscopic, therefore, the 


lump upon standing aluminum fluxes are slightly 


container for the dry flux should 
be kept tightly closed to prevent decomposition. The flux paste 
may be applied to the seam to be welded by means of a brus! 
or rod is being used, the most 


However, if a welding wire 


convenient method is to dip the wire or rod into the flux paste 


just The flux on the wire dries 


of the 


prior to welding coating of 


and melts in the heat torch, running down onto the 


work and flowing along seam ahead of the torch flame, re 


oving the oxide film as it goes. This leaves the metal in an 


ibsolutely clean condition, so that when it melts the parts 


readily coalesce 


Welding Wire 


Commercially pure aluminum (2S) and the aluminun 


anganese alloy (3S) should ordinarily be welded with pure 


aluminum wire. However, in cases where the parts are held 


tightly in jigs, or otherwise, so that they are not free t 


move, it is recommended that a welding wire consisting of 
five per cent silicon and 95 per cent aluminum be used 
Aluminum and its alloys are hot short at temperatures just 
below their melting points. 
very high solidification and thermal contraction 
and one-half times that of steel). In view of these facts, it 
is easy to understand how cracks can readily occur adjacent 
to welds in aluminum 


lieve the heavy 


At the same time they have a 
(nearly two 


unless some measure is taken to re- 


strain piacéec upon the joint at the instant o! 
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solidification. This relief 1s provided by the five per 


silicon alloy welding wire. 


Che silicon welding alloy has a relatively shght solidifcation 
account of its having a lower melting 


metal, it re 


contraction, and on 
point a wider melting range than the 


mains molten, or at least plastic for a longer time, and fills in 


and base 
the voids caused by the solidification shrinkage of the welded 
parts in the same way that a gate fills in the shrinkage of 2 
casting Chis means that the stresses due to contraction which 
might otherwise cause incipient cracking in the base metal, 
The five 


per cent silicon welding alloy is noteworthy for its freedom 


shift their effects to the metal supplied in welding 


from hot shortness, which probably indicates ductility at tem 
under the melting point, as well as strength 


just 


peratures 


at these temperatures. It will, therefore, stand the strains in 


cidental to welding without the development of cracks. Five 


per cent silicon alloy has good corrosion resistance and high 
strength, so that it is safe to use it in welding any of the 


regular aluminum alloys. 


Ordinarily '«@ inch diameter wire is suitable for welding any 


thickness of metal up to ' inch, and 5/32 inch diameter wire 


for the heavier gauges, but this material may be obtained in 


any gauge to suit the individual preference 


Preparation of the Edges 


I 


he welding of light gauge aluminum sheet (0.050" an 


lighter it is often convenient, though not necessary, to 


flange the abutting edges. This plan is particularly adaptable 


the fabrication of a large number of articles of the same 


to fT 
The 


thickness of the 


flange should be about the same height as the 


metal or a little higher. The joint is made 
by holding the two upstanding edges together and melting 
these dow: No welding wire is necessary for such work as 
No beveling is necessary for welding moderately hght plate 
tubing (up to 0.125” thick). 
full penetration if the 


However, it is easier to obtaim 
along the edges 
thickness 
the notches being about as deep as the thickness of the meta! 
apart. In 


sheets are notched 


The edges of the sheet are cut through the entire 


and about one-fourth inch welding the edges are 


butted close together. By preparing the edges in this manner 
the flux works down for the full thickness of the material, and 
less chance of 


little 


‘ 


considerable welding rod is saved. There is 


burning through” and the notches also act as expan 


ninimizing local distortion 


sion joints, 


material beveled as with 
The vee should not ex 
thickness of the material, but a hp 
left. This hp should be notched 
This design of joint has all of the advan 
notched joint and at the same time gives the 


necessary 


The edges of heavy should be 


steel plate to form a 90 degree vee. 


tend through the entire 


f about '% inch should be 


before welding 
tages of the 
material. 


penetration for heavy 


Particular care is needed when preparing the broken edges 
of an aluminuth ca8ting for Welding, since these are occa 
sionally porous and may contain absortied ‘oils, which if not 
removed will cause blow-holes in the weld. A ‘good plan is 
to heat the edges before beginning to weld, when the absorbed 
will be sweated out and can be wiped off. Perhaps 
the best cleaning mediums are a wire scratch brush and some 
gasoline Not only the edges to be welded, but also the ad 


surfaces and below should be cleaned with the 


gxTrease 


jacent above 


scratch brush and washed with gasoline. 
Preheating: 


Aluminum sheet 4% inch thick and thicker should be pre 


heated. This will limit the consumption of hydrogen or acety 
lene to that required for the actual melting of the seam 
Furthermore, preheating will tend to prevent distor 
tior If the base metal fer some distance on either 
side of the seam is maintained at a temperature not very 


then, when the torch i« 


greatly below the melting point, 
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applied to any one point, the additional expansion of this will 
be small and unlikely 
heating 


to cause distortion. However, local pre- 


must be applied with care, especially in castings, 


where the presence of strengthening ribs can possibly lead 
to fractures during the preheating itself, since these devices 
to prevent the ot the 


object is not 


tend free expansion The 


parts. pre- 
and 


When 


exXpan- 


heating of the whole always possible, 
im such 
total 


sion 


cases local preheating must be resorted to. 


preheating is adopted there is little danger of 


cracks, provided the heating is done slowly and _ uni- 


formly, and the object is 


well protected from drafts during 
the welding 


\ broken 


example of a cast aluminum 


aluminum crank case may be 


taken as a typical 
The 


crank case is thoroughly cleaned and the broken piece clamped 


job requiring preheating. 


in place Che crank case is then placed in such a position 


that the: crack to be welded is in a horizontal plane. The 
casting is then preheated \ temporary fire-brick preheat- 
ing furnace is very satisfactory. The furnace is built with 
holes for draft in the first course of brick. The remain- 
der of the brick are laid snugly without mortar. A mod- 
erate amount of charcoal is placed in the furnace, banking 
it against the walls The exact amount of charcoal depends 
upon the size of the crank case. Enough should be used 
to bring the casting to the proper temperature in about 


30 minutes. It is important that the fire be kept under con 


trol and the casting heated slowly and only to a medium 
temperature. The upper limit should be 850 degrees Fah- 
renheit. By banking sand against the draft holes in the 


furnace, the fire can be regulated very closely. In place of 


charcoal, gas may be used with a proper arrangement of 


burners. Asbestos paper with holes punched in it for draft 


should be used to cover the furnace. This type of preheat 
ing furnace is very convenient for repair work, but perma- 
nent preheating furnaces are recommended for routine work, 


such as casting reclamation. 


As a in handling aluminum, 
he will at times be able to use a low temperature oil or gas 


welder becomes experienced 


torch for preheating. In this case, the preheating is done 
crack, 


welding 


ahead of the welding 


will not 


locally along the just flame, 
so that the too sudden a 


rise in temperature and cause further cracking. 


heat bring on 


Supporting the Work 


The work should be so supported that the underside of the 
weld is free, in order that the added thickness of the metal 
in the undersurface, 
if desired. There is 
no danger of the metal falling away during the welding unless 


weld may form a slight bulge on the 


which can afterwards be dressed down 
the weld is excessively wide or the thickness dealt with very 


large, or melting carried too far. 
Buckling Produced by Welding 


In welding flat sheet a certain amount of buckling is prac- 
tically unavoidable, because of expansion and contraction ef- 
fects; also certain strains set up in rolling are released by 
the heat of welding, and the metal is prevented from returning 
completely to its original cold position, om account of the fact 
that it is fixed in a somewhat distorted position by the weld. 
However, most of the buckles are localized in the welded area 
and they can be straighteend out by hammering after welding. 
For this reason, it is a wise provision to locate the joints in 
a position where they can be backed up on either side during 
the hammering operation. It is best, when possible to avoid 
making a welded joint where two sheets come together at an 


angle. This can be accomplished by turning up an angle in 


one of the sheets and making the weld at least 1% inches 
The turned up angle will so stiffen one of 
the sheets that it will not warp, and the slight buckle in the 


other sheet can be readily removed by a skilled hammer 


from the corner. 


man. 
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In welding a fitting to a flat panel it is customary 
in the panel an emboss, which is a little larger than ¢ 
welded. 


ting to be This has a tendency to localiz 


ling in the area of the emboss and to minimize the 





in the panel itself. 
In welding, the difficulties due to contraction 
ing are increased, since the heating is intensely loca] 
Therefore, the repair of an aluminum casting, in w 
danger of cracking is great due to the hot shortness 
metal, is not to be undertaken without a reasonabk 
of knowledge and a large degree of common sens 
an expensive casting has been ruined by attempts at repair 
self-confident but 


uninformed amateurs, whereas 


in the process can rebuild a crank case from a 


broken parts seemingly ready for the scrap heap 
Torch Manipulation 

In the 

which the 


welding of aluminum one of the main 


process differs from that of 
The much 
steel, and the movement along the seam becomes mors 
as the 


The welding rod is 


steel is in the 


of working. speed is very greater thar 


metal becomes heated. 


held loosely in the fingers, and 





Fig. 4. 


Flux Container Attached to Welding Table. 


weld. The torch flanie 
directed centrally so that it melts simultaneously both edg: 


of the 


kept in a direct line with the 


sheet to be welded and also the end of the weldi 
Both must be 
that the edges will melt at the same instant, otherwise a bul! 


and uneven weld will result. 


rod. sides of the weld heated equall 

It is also important when start 
ing that the two edges should commence to melt before a! 
filling material is melted. The welder quickly learns to jude: 
the correct instant to commence running up the seam. 1 
rapid melting of the metal in a restricted area with the co! 
sequent melting of holes in the sheet is prevented by holding ‘ 
the torch at an angle of about 30 degrees to the surfac« 

the sheet. By holding the torch at this angle the outer « 


of the flame will envelop the metal well ahead of the point 
of welding, and so will make welding progress more rapid! 
must be taken that the 


ness of the 


Care weld penetrates the full thicl 


sheet. Huwever, the torch must not be stoppe 
in any one position for a sufficient length of time to melt 
holes through the sheet; neither should the inner cone of the 
flame in contact with the metal. Th: 
operator should watch the metal carefully for signs of melt 


in welding steel sheet of the same thickness. 


be allowed to come 


Long seat 


from the sheet. It is not possible to determine the melting 
point by the color because aluminum does not change color 
through the entire heat range used in welding. That is, it dos 
red hot, but silvery 


white color even in the fluid state. 





not become maintains its characteristic 
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Welding Commercially Pure Aluminum Sheet 


[he assembly of parts before welding is gone about as 

welding steel sheet of the same thickness Long seams 
should be back welded progressively from end to end at 
ntervals of three or four inches in order to prevent the 
edges from slipping by each other. Irregular tack welding 
produces an unsightly weld and is likely to cause cracks 
\fter tacking, the flame of the torch is played upon both 
dges of the pieces simultaneously causing them to melt 
ind, the oxide being removed by the flux, the molten edges 
low together and coalesce. Only a very small part of th 


metal is melted at any one time, so that the molten metal 





is prevented by surface tension from dropping away. The 
welder progresses rapidly along the seam, the edges melting 
under the torch and solidifying again almost immediately 
as the torch passes on. The tip of the welding rod should 
be held in the flame near the metal. Metal from the weld 
ing rod must be flowed into the weld by the flame as the 
heat in the puddle alone is not sufficient to melt the rod. 
The welder should make sure that the added metal fuses 
thoroughly with the base metal. The weld should be built 
up 1/16 inch to % inch above the surface of the base metal. 
the weld should be completed as rapidly as is consistent with 
good workmanship, using a flame of minimum size. 

In welding long seams, if pronounced buckling of the metal 
occurs, it should be straightened out by hammering before 
proceeding further with the welding. 

When the joint is completed every portion of the seam 
will have been melted and solidified again, hence the metal in 
the weld is in the cast state. 


Strength of Welds 


Some tests were made for the purpose of comparing the 
Strength of welded commercially pure aluminum (2S) and 


commercially pure aluminum plus 1.25% manganese (3S) 


pipe with the strength of the original unwelded material. Test 
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samples 18 inches long were prepared from annealed 25 
and 3S in 3% inch, 1 inch and 1% inch iron pipe size. The 
test samples were cut in half and then welded together. 


Summary of Tensile Tests 


Tensile 

SAMPLE % Elongation strength 

Size Condition _ 8” Ibs., sq. in. 
: 2SO Original 16.3 34.2 14,340 
2SO Welded 16.8 32.0 13,435 
1 2SO Original 54.5 36.6 12,650 
2SO0 Welded 49.8 29.7 12,975 
14” 2SO Original 55.3 37.1 13,150 
144” 2SO Welded 53.5 31.8 13,175 
3SO Original 45.8 27.3 16,680 
SSO Welded 41.3 23.9 16,665 
ba 2 3SO Original 03.5 35.3 14,900 
eu 3SO Welded 49.7 30.8 15,010 
114 3SO Original 55.3 34.8 15,515 
114’ SSO Welded 53.0 31.2 15,535 

*One of three samples failed at weld. 
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Fig. 6. Heavy Plate Prepared for Welding. 


Summary of Hydrostatic Tests 
SAMPLE 


3ursting pressure, 


Size Condition Ib., sq. in. 
4" 2SO Original 2,850 
4” 2SO Welded 2,930 

= 2SO Original 2,800 

ee 2SO Welded 2,800 

1%” 2SO Original 2,200 

14” 2SO Welded 2,280 
4" 3SO Original 3,950 
y," 3SO Welded 3,950 

‘ibs 3SO Original 3,200 

i 3SO Welded 3,330 

1%” 3SO Original 2,700 

1%” 3SO Welded 2,77 


lhe summary of the tests results given above shows quite 
definitely the results obtained. 


\ll welds were made in the plant according to commercial 


practice. The welds were not dressed, but left as made by 
the torch, slightly built up. All samples were subjected to 
hydrostatic and tensile tests. Three welded specimens of 


each size and kind were tested. In addition, two samples 
of each size and kind of the original unwelded tubing were 
tested so as to have a basis of comparison for the welded 
tubes 

There was practically no difference between the tensile 
strength of the welded tubes and the original tubes. More- 
ver, only two out of a total of 18 welded samples failed in 
the welds. The summary of the test results given in the 
table shows quite definitely the results obtained. 

It should be remembered that the original tubing used 
in these tests was dead soft, or very nearly so, and that 
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te above discussion would, of course, not hold for inter- 
ediate or hard temper tubing For many uses of welded 
iluminum tubing where the material is subjected to elevated 


temperatures, the tubing becomes annealed in time, and for 
ich cases, the results of these tests are directly applicabl 
For other uses of intermediate and hard tempers of aluminum 


tubing where the material is not subjected to heat, it would 
eel that the strength would, in most cases, be governed 
the strength ot the tube immediately adjacent to the 
elded joints where the material becomes annealed from the 
heat of welding, again making the results of these tests a 
t vithn reasonable limits 
Welding Castings 
When a broken aluminum casting is to be welded, it shoul 
first be cleaned refully, removing every trace of oil, greas« 
and dirt by means of a wire scratch brush and. gasoline 
lnless the casting has a very heavy cross section, it is not 
ecessary to tool the crack of cut out a vee li a puece ts 
roken out it should be held in correct position by light 
var and appropriate clamps, the clamps being so 
attached as to avoid straining any portion of the casting 
pecially the thin wall when near the melting point the 
eta et weak and will crumble under slight Straits 
lhe casting, particularly if a large one, should be preheated 
Many expert welders are able to do splendid work without 
reheating, but this ability results from long experience It 
the isting to be welded is small, or if the weld is near 
the edge and in a thin-walled section, the torch flame may 
x plaved over the pieces so as to preheat them before 
tarting to weld rhe cold aluminum should be heated slowly 
i quick heat will crack the metal near the flame Con 
trar to welding practice o1 steel or cast iron, the weld 
metal must be tlowed into the weld by the flame, because 
the heat in the puddled metal will not melt aluminum. Whe 
i tew drops are melted off the welding rod, it is worked around 
ind into place with a rubbing motion of the rod. Care must 
« taken to get the new liquid metal to the bottom of the 
rack, all the time plaving the torch about freelv, but alwavs 
th the tip about two inches from the metal 
\WWhen the weld is finished, the casting is annealed by adding 
ur or tive handtuls of charcoal and covering the furnace top 
ith asbestos paper The fire 1s allowed to burn out slowly, 
the casting cooled in the furnace 
\ charcoal furnace is not necessary when filling holes in 
stings Ikither the whole casting is preheated in a muffle 
furnace or the area is preheated locally by playing the 
torch about the hole Che hole should be shaped up so as t 
remove all pockets and to permit proper manipulation of the 


torch. In filling blow-holes the cavity should be thoroughly 
leaned so that only clean metal is exposed. The preparation 
f a tooth tor filling by a dentist is an analogous operation 

For tilling holes and welding castings it is usually prefer 
ible to use a weld metal of the same composition as_ the 


casting However, in the case of complicated castings where 


evere contraction strains are liable to ensue, five per cent 


allov welding rod would be desirable 


\ flux 


won 


more 


should be used when welding aluminum castings 


just the same as for sheet aluminum; however, there is no 
ibyection to puddling also. Puddling alone will merely break 
up the oxide film and leave it incorporated in the weld 
metal, thus weakening the weld The flux will float the 
oxide particles to the surface and leave a clean sound weld 
It is important that the added metal be completely melted 
and the little pool of molten metal thoroughly worked with 
the end of the welding rod By this means the flux and 
the oxide are worked to the surface of the molten metal 
and there is very little danger of the finished weld contain 
ing particles of flux or other foreign inclusions 
Finishing Welding 
\s soon as the weld ts completed and the work has had 


all traces of 


tobe 


time to cool it should be thoroughly wasnec t 


flux Practically all successful 


are corrosive to the metal, otherwise they would not 


a1 
aluminur 





iceable It is therefore of prime importance that 
be thoroughly removed within a few hours after 
especially if the completed job is to be painted or 
in anv wavy Merely cleaning by means of hot water 
scrubbing brush is not sufficient or thorough e1 g 
move the flux that may be im crevices or cracks w 








Fig. 7. Welded 


Aluminum 


not readily attacked by a brushing operation 


the tlux is to was} 
the bulk of 


nitric or sulphuri 


scheme for 
hot 
per 
the last 


water to eliminate 


ficacious removing 


first in water to remove 


hot five cent solution of 


traces: followed by washing 
the 


nitrate 


mov 


acid. Testing with an act 


per cent silver solution will determine the 


of the operation. If a heavy white 


when a drop of the silver nitrate 


joint to be tested, the cleansing has beer insuff 


the washing should be repeated. 


In many instances where appearance is < 


portance, welded aluminum structures are left unt: 
objects it is desirable t 
off the 


accomplished 


being washed, but for some 


all traces of welding by grinding excess 


metal This mav be readil\ by cl 


greater portion of the metal with a sl 


the 


chisel 


the excess 


inserted in head of an hammer 
the 
the 
joint is 
buffs 
painted over the grinding surface of 
120 


chisel air 


edge of should be dipped in light oil 


to prevent aluminum chips from 


I he 


clean 


then on a wheel made 


Tay 
into a 


ground 


glued together solid whee 


the wheel and 


mesh—usually 80 mesh) embed 


The 


should 


emery (30 to 


surface of the glue. wheel, which is eight incl 


inches in diameter, have a speed of al 


R. P. M 


American red engine o1! or 


solution is place: 


¢ 


precipitate is 


sticking to tl 


engine oil, mixed with equal parts of mutton tal 
as a lubricant. If an exceedingly smooth finish ts 
second wheel coated with 120 to 140 mesh emer 
followed by a buffing operation. The buffing wheel 
up of sewed rag buffs separated from one another 
pads which fit over the shaft in the same manner as 


Wheels 12 


diameter revolving at a speed of 2,600 R. P. M. a 


[Tripoli is used on the buffing wheel 


mended. Welds finished in this manner are complete 
visible. 

When practical it is advisable to hammer the 
subsequent to chipping. Hammering tends to relieve 
contraction strains set up during the cooling of the 
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d adjacent metal. Hammering will not be suthcient to 
upletely break down the cast structure in the weld, but 
will tend to eliminate the cast structure to some extent 
d thus produce a more nearly uniform condition through- 
t the object. Hammering will also tend to obliterate any 


rtace porosity that may be present in the weld 


NATIONAL METALS EXPOSITION WELL 
ATTENDED 
\ report received from the office of the American Societs 
Steel Treating indicates that there was a total attendanc« 
ver 53,000 at the National Metals Congress and Exposition 
ch was held in Cleveland during the week of September 
Over 6,000 members and guests of the cooperating so 
eties registered, nearly one-half of the total membership ot 
societies and considerable more than twice as many as 
ive registered in previous vears. There was an attendance 
stimated at over 8,000 at the various technical sessions an 
rease of several hundred per cent over recent years. This 
t, perhaps better than any other indicates the character 
the visitors who are coming in increasing numbers an 
tally to the greatest event in the metal world 
For several months prior to the Cleveland event, ‘The 
Welding Engineer supplied its readers with advance intorma 
concerning the programs and urged the attendance otf 
those who were interested in welding Undoubtedly a 
od many of our readers responded to this recommendation 
d it is certain that they felt well repaid for the time spent 
res of them stopped at the Welding Engineer booth at 
e Cleveland show and were unanimous in their opinion that 
ev did not want to miss an exposition of such importance to 
em. Those who missed the event entirely should start now 
aking their plans to be present when it is held at the Stevens 
lotel in Chicago next September. 


1 


Chere is every indication that the Welding section of the ex 


sition is improving from year to year. Manufacturers aré 
‘ving careful attention to the demands of the public and 
range exhibits which are more and more educational \ 


sitor at Cleveland could not fail to be impressed by the 
ict that during exposition hours the areas around the welding 


hibits were crowded and t 


iat the crowds were not moving 
it standing still. In other words, they were staying right 
ere to see the processes demonstrated and to collect the 
formation which was available for them. There were no 
icky or circus type stunts. They were all of a practical, 
lucational character, which is further proof that the show 
as attracting the kind of people who are more interested 
improving welding processes than they are in stunts 
Notable success also attended the program of the American 
Velding Society. There was a splendid collection of tech- 
‘al papers on subjects of current interest presented at the 
hnical sessions and the lively discussions indicated the in 
rest which the authors of the papers had created. These 
grams are supplying industrial engineers with a great vol- 
e of valuable fundamental information, on all of the welding 
cesses, and those tending to establish the use of these 
rocesses on a sounder and more satisfactory basis in all forms 
industry from vear to year. A meeting of the Membership 
mmittee of the Society brought out the information that 
though there are yet many thousands of possible members 
be added to the list, the membership is growing, and that 
€ increase in membership is largely drawn from men of 
e executive type. The committee made definite plans for ai 
nergetic membership campaign for the next twelve months, 
vhich will undoubtedly result in a considerable increase. An- 
ther important activity was the appointment of a new com- 
ittee to recommend procedures for qualifying welding oper- 
tors for definite classes of work. It is thought that the 
rk of this committee will be one of the most significant 
rwafd steps which the society has ever undertaken as it 


t 
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will make possible a systematic control over what has been 
referred to as the human element. Chere is no doubt but 
what this movement will be as beneficial to the welders of 


’ 


this country as it is to their employers, as it will give them 
a definite schedule by which to measure their ability and 
thus serve an indication to them of possibilities of improving 


their skill and consequently their earning capacity 


TULSA SECTION OF A. W. S. FORMED AT 
OIL SHOW 

The welding industry was auspiciously featured at the 
International Petroleum [Exposition at Tulsa, Okla., on Oct: 
ber lith with a series of events programmed to show the 
important part plaved by welding in oil and gas operations 
The American Welding Society held a session at the Expos) 
tion auditorium in the morning followed by a welders’ con 
est in the afternoon and a banquet at the Mayo Hotel in the 
evening at which time a Tulsa section of the American Weld 
ing Society was formally organized. Inclement weather cut 
down the attendance at the various events but did not dim the 


interest and enthusiasm shown. 


\t the morning session of the Society presided over by 
H. C. Price, Welding Engineering Co., Bartlesville, Okla., 
addresses were delivered by O. A. Tilton, arc welding divi 
sion, General Electric Co., on “Structural Steel and Pipe Line 
Welding” and by S. C. Clark, Linde Air Products Co... « 
Procedure Control and Its Part in Development of Oxy 
acetylene Process in Modern Industry.” William Spraragen, 
secretary of the research department of the Society, als: 
spoke on “The American Welding Society and Its Relatior 
to the Welding Industry.” Despite the inclement weather 


about 75 attended the meeting. 


lhe welders’ contest, though abbreviated by rain, was car 
ried out at the Exposition grounds and attracted much atten 
tion There were 15 individuals representing both major 


oil concerns and commercial shops and the program called 


for welding of six-inch pipe with awards based on neatness 
and width and penetration of welds. E. H. DeWitt, Okla 
ioma Natural Gas Corp., Tulsa, won first prize and received 
oving cup donated by the Exposition management 
Second prize went to R. Cox, of the same company, and third 
prize to E. F. Loerwald, Smith Engineering Co., Cushing, 
Okla Che former received angle and plane projectors and 
the latter, a pair of goggles, donated by exhibitors R. I 
Banister, Gypsy Oil Co., Tulsa, Okla., supervised the staging 
f the contest 


Tulsa section of the American Welding Society was _ for- 
mally organized at the banquet held in the main dining roon 
of the Mayo Hotel. N. E. Wagner, superintendent of weld 
ing, Prairie Pipe Line Co., Tulsa, was elected chairman 
H. C. Price, Welding Engineering Co., Bartlesville, Okla., 
vice-chairman, and J. C. Haymaker, Prairie Pipe Line Co 


secretary-treasurer. An executive committee of 12 members 
was tentatively elected and plans made for affiliation wit 
the American Welding Society. Impromptu addresses were 


made by A. E. Gaynor, senior vice-president, American Weld- 
ing Society, and by William Spraragen, secretary, the former 
dealing with procedure contro] and the latter with genera! 
aims and purposes of the Society. Short talks were also 
made by the newly elected officers. 


Plans are being formulated by Chairman Wagner and other 
officials to make the Tulsa section of the Society an impor- 
tant cog in the work and activities of the national association 
and to raise the standards of welding practice in the South- 
west to a high plane of endeavor. Their efforts will espe- 
cially apply to oil field welding, already a dominant figure 
in the welding industry 











Spot Welding Non-Ferrous Metals 


Much Finer Calibration of Current Densities and Pressure 


Must Be Used Than When Welding Ordinary Mild Steel 


By M. L. 
SISTANCI 


as pho 


I welding of the common non-ferrous metals, 
such phor and aluminum bronze together with 


Eckman* 


Steel will weld at almost any reasonable pre 
cause there is so much resistance of the steel its 
passage of electric current, but in copper or alu: 
loys this is not the case; therefore, an easing 
pressure until just before the point wher 
which will immediately burn holes through al 
copper (or any other material) wll increase 
is a very delicate adjustment and must be han 
fully or the points and the parts themselves will 


Whereas 


automobile 


beyond repair. in welding steel together 


sheet steel for body work) a wide 





the aluminum alloys such as duralumin and other special 
alloyed mixtures of aluminum have always been considered 
hard to weld and perhaps they have been in the past 
However, a little discussion of this subject should en- 
able almost any one to weld these materials with satisfac- 
tory results 
There have been many reasons advanced just why these 
materials are hard to weld by resistance process, either 
spot welding or butt welding, but the real reason is that 
Fig. 1. Fig. 2. 
they are such good conductors of electricity that very 
little heat is generated by the passage of a large volume 
of electrical energy. 


Steel heats readily from a moderate amount of electric cur- 
rent; copper and aluminum do not. Of course, as we all 
know, as soon as material of any kind starts to heat it 
immediately creates more resistance and this works advan- 
tageously in resistance welding. Therefore, anything that will 
increase the resistance between these pieces to be welded 
will aid us in welding. 

In my own experience I have seen many ways tried of 
increasing the resistance between aluminum or copper or 
alloys in order to obtain a welding result. Sometimes cor- 
rosive acid reactions were attempted. I have seen one and 


a half thousands shim steel placed between the two pieces 
to be them to heat; and the 
creased resistance followed this up to a point where a’ suc- 


welded, which started in- 


accomplished. I have two pieces 
cold either 


side of the points of a spot welder welding sheet aluminum 


cessful weld was seen 


of ordinary one-eighth rolled steel placed on 


good results achieved from this. 
that 
pot 


or sheet copper and 


Llowever, I believe excellent results can 


if 


be obtained 


from ordinary copper welding points just a few 


factors will be born mind. 
that 
is advantageous. 


What will 


more than lack of pressure on the pieces to be welded? 


in As stated before, anything 


increases resistance between the welding electrodes 


increase resistance between spot welder points 


*General manager, Taylor-Winfield Corp, Warren, Ohio. 
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alloys much 


Fig. 3. Fig. 4. 
pressure and current densities may be used and st 
results obtained. In the welding of copper or alt 


finer calibration of current densities and 


sure 
Let 


must be used or results will be disastrous 


the procedure of welding two 


of sheet aluminum, say of 16 or 14 gauge. | 


us go through 
would. sus 
that the lower spot welder point be flat, somewhere 

to an inch an 
that the point 
possibly one-quarter inch radius. 
placed 


diameter 


eighth 


be 


an inch and in 


suggest upper a spherical point 
The pieces to be 
the 
points is adjusted very carefully to just a trifle m 
arcing which, of 


the material 


are between these points and pressure 


will stop course, will burn | 


tirely through to be welded if 


Same 
occur, 

As stated before, the 
just to eliminate arcing. 


pressure is adjusted very car 


A considerably higher det 
current is used than in ordinary spot welding of steel 
because 


is 


these good conductors necessitate more < 
to accomplish the same results. The current is turn 
and many will remember the older days when we 


welding aluminum with a torch and we were informed 
instructed by our instructors that we must break the 
puddling if ever 
between aluminum 


scale by we wanted to actually 


rod which were ad 


or the pieces which we were attempting to weld tog 


fusion our we 
The same thing is necessary in welding these two 
When the 

immediately formed over the pieces or over the 
This is broken 


by resistance. heat generates there is an 


scale 


+ 


faces to be welded together. in spot wt 
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following up, pushing, or squeezing action between 
electrodes. This can only be accomplished by a ma- 
properly designed to take care of this squeezing action 
een the points whose pressure was very little at the 
of the heat. This is a vital point and must be re. 
ered by all those desiring to weld non-ferrous metals 
as those being considered. 

s brings us back to the old adage which all good weld- 
ave had drummed into our ears for years, that good 
ng is Just heat plus pressure properly applied. How- 


where the range of heat and pressure could be quite 


ii Bae ont 








RE 





Fig. 5. Fig. 6. 

id in the welding of steel and iron it is of rather fine 
close adjustment on the welding of aluminum and 
inum alloys as well as copper and copper alloys. This 
vital point and must be remembered if good welding is 
result. 

the welding of copper and copper alloys the same 
g holds true exactly. A light pressure between the 
ts and then as the heat starts to generate a quick 
eezing of the pieces between the points with the correct 
rent density will make a very successful weld on cop- 


phosphorous bronze, aluminum bronze or other copper 


uniform welds are to result, the machines must be so 

that they will operate entirely automatically and that 

cycle is performed with exactly the same time ele- 
ts and the same current densities as its mate or the 
ginal set up. This can only be achieved by automatically 
rated spot welders. Our own Taylor-Winfield machines 
examples of the results of this careful designing and 
Iding. 


In the butt welding of these materials the same thing 


ls good. Very light pressures must be applied on the 
s to be welded, then this must be followed up by direct 
ortioned pressure to the pieces in process of welding. 
\luminum sheets and bars as well as copper, phosphor 
nze, and so forth are welded successfully every day 
this manner by following up with the correct pressure 

the current has started the pieces to heat increasing 
r resistance to the point where welding is obtainable. 
he ilustrations demonstrate these facts. For instance, 
rure 1 is a Duralumin tube with a Duralumin sheet spot 
led to the tube. On the lower half of the tube you 
see where a similar sheet was spot welded and torn away 
ving a slug fast to the tube, proving that it was strong 
igh to tear out metal. 
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Fig. 2 shows a couple of pieces of sheet Duralumin 
spot welded together and partially torn apart to show the 
strength of the weld Note how the slugs pull out of one 


or the other half leaving holes in opposite members. 
Figs. 3 and 4 are two pieces of 16 gauge aluminum spot 
welded together Fig. 3 is partially torn apart showing 


the strength of the weld and showing the distortion that this 


will stand before the metal starts to give. 


lig. 5 1s a piece of copper that has been spot welded to- 
gether and one spot pulled apart to show that it has 
ace real unior 





Fig. 7. Fig. 8. 


Fig. 6 is a phosphor bronze that has been spot welded 
together and one or two spots torn to show their strength 

Fig. 7 is a piece of ordinary sheet brass that has been 
spot welded together and then pulled apart. 

Fig. 8 is just a thin piece of aluminum welded to show 
its possibilities. 

These are not isolated examples but are the usual thing in 
welding practice in our experimental shop and can be dupli- 
cated at any time. 

I believe that a broader understanding and greater knowl- 
edge of the principles back of welding of these good conduc- 
tors of electric current will enable most users of resistance 
welding to duplicate these results with very little trouble, 
remembering, of course, that there is more current needed 
to weld these good conductors than is needed to weld ordi- 
nary steel and iron and also that a very light pressure at 
the beginning of the heat with a follow-up or quick squeez- 
ing of pushing together of the pieces to be welded at the 
proper time are real factors in good resistance welding, 
whether it be spot welding or butt welding process 


MISO STEEL MADE INTO A GREAT VARIETY 
OF WELDED PRODUCTS 
At the recent National Metals Exposition held in Cleve- 


r1 


land, The Michigan Steel Casting Company had an exten- 


sive llection of welded products made of their alloy, Misco. 
They formed a variety of containers of numerous shapes and 
sizes, most of which are used in holding products which 
have to be heat treated in high temperature furnaces. This 
metal is readily welded by either the gas or arc welding 
processes, using the Misco wire for filler. The welding of 
the cast metal takes more care but is successfully accom- 
ylishe sa rule 


ns 


Welded Power Apparatus 


Some Fundamental Considerations Involved in the 
Substitution of Fabricated Steel Parts for Castings 
By H. V. Putman*, and C. C. Brinton** 


spots that are encountered on the 


MINHE 


castings, 


substitution ot punched, pressed and rolled steel for surface Of a casting 


which has 





the speeds and reduce the feeds to a great extent, and 


The 


been increasing in importance for many 


years in the electrical industry, has been supplemented by the considerable tool breakages. inevitable losses t} 


further substitution of fabricated (usually arc-welded) structural 


steel instead of castings for the largest and most complicated 
trames, bedplates, etc., until castings bid fair to be a rarity in 
the no distant future [his is not a new idea; rolled steel motor 
frames have been common for sixteen years or more, ante-dating 


even the use of electric arc welding with the metallic electrode 


ut the general application of fabricated steel in place of castings 


n the construction of the larger rotating machinery is relatively 


new, and the change not even yet completed. This change is 


number of different factors. 


! } 
the result ot! 


he big advantage of this tvpe of construction hes in the fact 


from defects, which are not found in a great mat 


the machining is practically finished, form another 
source of delay and extra cost. The use of fabri 
parts, therefore, makes it possible to reduce the macl 
considerably, as well as to eliminate certain machinir 
which are necessary with castings on account of thx 
surface and inability of the foundry to maintain w 
sions. 

The manufacture of special parts from castings alwa 
boxes with the 


pattern and possibly several core 


storing these in good condition for replacement. Part 

















A Typical 600 HP, 100 Percent Power-Factor, Three-Phase, 
60 Cycle Synchronous Motor 


The only castings used in these motors are those of the bearings and pedestals, 
machines from a steel plate, bent to shape and butt welded together form the stator. 


stampings The new method of holding the laminations 


are made hy ir 


that complicated parts can be made up in much less time than 
is required for the making of a pattern and casting; using steel 
shapes which are the standard product of steel mills. To realize 
on the possibilities of this method of manufacture, it is necessary 
to carry a large and varied stock of standard shapes, bars, slabs, 
of the kinds and amounts of such 


stocks requires a careful study of the activity of the various 


plates, etc The selection 


types of structures that are to be fabricated, as well as the 


equipment and manufacturing methods to be used. By careful! 


administration of the application of the stock, scrap ratios can 
be kept within reasonable limits, but it is essential that a carefu! 
made of the 


layout be stock size in each application. 


The machining of a casting is a longer and more costly opera- 
tion than that of rolled steel parts, because of the excess stock 
which must be added to a casting to insure that the machined 


parts will clean up. In addition, the chilled scale, sand and hard 


Westinghouse Electric & Mfg. Co 


** Manufacturing Enoineer, Westinghouse Electric & Mio. Co 


*Design Engineer, 


welding together H-beams, welded to the 


A Rotor for a 300 HP, 225 R.P.M. Three Phase, 60 Cycle 
Synchronous Motor 


Segments cut by automatic gas-cutting 
The end bells are made from stee 


be seen here No cast iron is used in the rotor The arms 


hub which is cut from heavy steel plates 


structural steel, however, require only the making 
ings before actual fabrication can begin. 
When designing cast parts, in order that the foundry 


flow 


produce a casting free from shrinkage, strains and 
necessary in many cases to add extra stock where such addit 
metal is not required for strength. This handicay 
in using structural steel, where there is a great variety of 


ard shapes of various weights, so that the designer 


is not me 


forced to choose a part that is larger or heavier than is nece 
to do the work required. 

Because of the easier machining, and the smaller amount 
fabricated 


manutacture 


quired, it is possible to manufacture structure: 


fewer machine tools. It is also possible to 


plete under one roof; even in the same aisle 


EQUIPMENT 


For simple structures consisting of straight parts, the < 


special equipment needed consists of cutting and arc weld 


tools, with suitable welding fixture for holding the parts toget 
for tack welding, preparatory to welding them together pert 
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Such fixtures must be carefully designed in order to with smaller tolerances in the regard to height, camber and 
ye the amount of machine finishing necessary, and to straightness 
‘nough openings to permit welding the parts togethe: DESIGN 


One ot the big problems in the design ot structural steel parts 
th larger and more complicated structures, requiring the has beén to have the designer think clearly and with an open 


! 7 ling , nlate — , ‘ . P . an 
ig and forming ot plates, bars, slabs and structural shapes, and unprejudiced mind about the fundamental design problems in 


il equipment Is necessary The layout of such a plant may the application of fabricated steel. Such a tundamental study 
ihly divided as tollows of previous designs using cast iron showed that some of the 
gas-cutting equipment, shears, main 


g rolls tor producing cylinders or parts of cylinders, 


\ plate shop consisting ot features of the design were the result of the limitations ot! 


foundry practice, or of machine tool equipment, rather than of 
nes for bending plates at angles, and flanging presses if the fundamental requirements of the electrical machine It is 
d. Gas-cutting equipment is used to cut from templates to desirable therefore to forget all that was previously known about 
lesired irregular shape, and for straight line cutting from cast iron design—even the appearance—and to start with an open 
s up to eight inches in thickness. Plate benders and flangers mind to determine exactly the requirements of the machine or 
sed where it is more economical to bend or flange plate structure; and then to study the structural materials to see how 
to weld two or more pieces together. they can best be employed to meet these requirements. The result 





5 1 } . seats f ha 1. > - - ' ° ° ° 

i \ beam shop for the fabrication of bed-plates from H of such a fundamental study is shown in the accompanying illus 

2 ‘ ~ - 

: trations; the new designs are radically different trom cast struc 
= } 


tures and often much simpler in construction, Any savings are 


found to be directly proportional, not to the decrease in weight, 


but to the simplicit 


the design, and to be inversely propor 











A Slow-Speed Direct-Current Armature 
lade entirely of steel bars and plate welded together The 
‘tion of the armature and comm 


integra 
spiders are clearly shown 


tat 
itator 


upper and lower brackets of vertical machines from 
rye ° | 
ims and plates The equipment consists of gas-cutting and 
velding equipment, with a suitable area of floor plate for 


g the parts level while welding. 





\ shop for the bending of slabs up to ten inches thick for = ; ee ge 
t-current frame rings and alternator spider rims; and the Welded Armature Resting in Its Stator 
. , ‘ ' ‘ a Wr s als 1 from structural parts The frame consists o 
vending of large sections for alternator frame rings. This two steel slabs bent semicircular and with lugs welded at the sp! 
requires heavy bending rolls and possibly a crimping press, ee ee ee ay ee ee eee ee ee 
1 furnace for heating the heavy sections, as well as approach tional to the amount of welding. They are dependent also ot 
1 similar equipment for the handling of the hot slabs. the general stability of the design to structural materials 
r the assembling of the parts it is essential that good floor This can be explained in more detail by using a specitic ex 
tes be available for setting up the work, as well as suitable ample The first line of machines to be completely fabricated 
‘s for holding them true while welding. The greater part was that of low-speed synchronous motors. The frame construc 
tinal welding is done on automatic welding machines, in tion chosen is an excellent example of what happens when one 
r to secure uniform welding as well as to minimize the costs puts aside all ideas of cast construction and sets out with an 
TOLERANCES open mind to design a fabricated frame structure to meet certain 
of the difficulties met with in the fabrication of structural definite requirements. Some details of the two types of con 
parts lies in the variations in the dimensions, and the dis struction are shown in the accompanying sketches ; 
ns which occur during the manufacture of plates and struc The cast frame is of the box-type construction, having the 
shapes. Variations in the thickness of plates are not usually laminated core held in place by dovetails and clamped between 
sadvantage, but lack of flatness within limits is a distinct two end plates which are keyed in position after the core is 
ip in endeavoring to minimize the amount of machine fin stacked The cast frame is machined at the bore and on the 
ng, as well as to eliminate some of the usual machining sides. In addition another set-up is required on a different ma 


itions necessary with castings. chine to cut the dovetails. Besides this, the two end plates, which 


len using standard structural shapes and slabs, the usual are slender castings and difficult to make, are machined op 
inces for dimensions and straightness are not close enough ull sides 

ilize all of the economics possible with this form of con- The fabricated frame consists simply of two frame rings gas 
tion. These shapes are no doubt within reasonable limits cut from a solid plate with the core held in place between the 
the purpose for which they were originally designed; but rings by frame bolts, which also serve as a means of properly 


machine finishings are required without removing too tightening the core 3etween the frame rings at the back are 


material, the present tolerances are not as close as is welded ribs of channel iron which give rigidity to the structure 
ible. To secure the greatest application of such parts for ind serve as a means of lifting. Note the simplicity of the con 
nery it is necessary that they be produced commercially struction. There is no boring mill or milling machine 


work any 
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where on the frame Nothing but a gas torch, arc welder and 
drill pre ire used in making the frames. Even the bottoms of 
the frame feet are not machined and yet the structure fulfills all 
the requirements It would have been easy to fabricate a box 
type trame, use fabricated end plates, machine the frame and 


assemble it in the usual way, making it look like the cast frame 
his is the result where 


fabricated 


the designer thinks in terms of cast iron 
bill of 


design produced when the designer says 


and orders steel in his material. It is not the 


kind of 
requirements of my 


to be 


“These are the 


structure. Here are the fabricated materials 


How can they 


u ed 


be utilized in the simplest manner t 


fulfill these requirements With this attitude of mind engineers 


produce designs which capitalize to the fullest extent the possi 
bilities of fabricated steel 

The general suitability of design to structural materials is an 
unportant point which is often overlooked. Structural materials 


are partially finished materials, and to be suitable for their use 
a design should be made as to use the rolled surfaces of the 
plates and bars as finished surfaces in the completed structure 


This means that 


much of the machine work required on cast 
7 r > 
LW. “e Frame Ring = 

| } |Key 
} | cy be Qf y 
i } - Dovetail ae 

U { I}///]/ 7p 

Endplate s . a 


The Method of Fastening Stator Laminations in a Cast-Iron Frame 
With this construction it is necessary to machine the surface of the 
rame ribs and cut in them the dovetail slot for the laminations 


f 


structures can be eliminated when the fabricated construction is 


used—provided the design is properly made. 
Another point of interest in this frame construction is the fact 
that it in the back. 


from the cast frame, but why not depart? 


is entirely open This is, to say the least, a 


The 


plate on the back is unnecessary for strength except in very wide 


radical departure 


machines, and by leaving it open the ventilation is much improved. 
Something lost. 


were to make a frame look like a cast frame, a plate would be 


is gained and nothing Of course, if the object 


put on the back, but it was agreed to approach this design prob- 





lem with an open mind, forgetting cast construction altogether, 
with a view to producing the simplest frame construction. Put 
Rib {) — 
L Frame Rin 0 v 
Weld mS 
oe a8) ~° SOy- n= 
{ aa . / 
Endplate ee . lat 
The New Method of Fastening Stator Laminations 
rt iminations not have the customary dovetails but have holes 
stamped in their edges rhus more laminations can be punched from a 
given sl at Th iminations are slipped over round rods welded on the 
stat Ss, pr ¢ I Lp} d by nuts on the outside of the end 
Plate N macl nin Y cessary 
ting the plate on the back makes a poorer design and one which 


is more expensive. 

It was with the same object—of obtaining a design especially 
suited to fabricated steel 
bolts. The 
fabricated construction. 


that it was decided to stack the punch- 
bolt the 


To cut iron is an ex 


ings on 


is obviously more suitable to 


dovetails in cast 
pensive operation, but to cut them in ribs of rolled steel is still 
difficult Yet deal of 
apprehension about the use of bolts. the holes 


drilled in the rings is depended on entirely to make the 


more good 


and expensive. there was a 
The location of 
frame 
core round, and doubt was expressed as to how nearly round it 
would be. It was also felt that trouble might be experienced in 
getting the core to stack up straight and square. But the bolt 
was felt to be the only construction suited to fabricated steel, and 
hence it was tried out thoroughly in the narrow core machines, 


possibly up to 10 inches wide. Today, after two and one-half 





(October 


years experience, the largest turbogenerator in the w 


in a fabricated frame with the core stacked on 


core of 220 inches. 


to be gained this frame illustrati 
steel 


approached 


The point irom 


designs in structural are to be successful, the dé 


lems must be with open and unprejud 


forgetting both the general construction and appeara 
structures. By doing this, the designs will be suitab! 
tural materials. They will be simpler than cast designs 


have less machining, because they will make use of 
that structural materials are already partially finished 


Now it may be that this same attitude of open 


+} } 


1e part of the design engineer may cause considerab! 
While actually it is 
produce 


to the sales department. 


econom 


practically it may structures which are 
different in appearance from the cast structures he is a 
to, that the 


how in the 


salesman throws up his hands and wants t 


world he is expected to sell machines 


appearance. 


Experience has shown the answer to this proble: 
fabricated bedplates were first made of H-beams, tl 
considered ugly. 3ut that did not last long. TI 
bedplates were better than the cast ones. And _ today 


people who once thought they looked so terrible wil 


they 


= 


are actually better-looking than the cast bedplat 
We didn’t change the looks, but we did find that 
ciple applies—that what looks good is simply a matte: 
we are used to looking at. If we are accustomed to 
cast structures, they look best. 





If we are in the habit 
What is rad 


at fabricated structures, they look best. 
commonplace tomorrow. 








A Bedplate for a Steel Mill Motor-Generator Set 


H-beams are laid with the flanges vertical. The p 
inges support the pedestals and motor frames 


Now, if 
trinsic quality of the design, but simply a matter 


this principle is true—that apearance is 


used to—there is another principle which follows 
this. We 
standpoint, the expenditure of a single cent to mak 
“good-looking.” We 
We must not add plates or put in holes just 
a structure look like a cast structure. 
In the long run, that machine will both look best, a1 


corollary. It is cannot justify from ar 


must not do machine-work unl 
necessary. 
It is not sound en 


which is most closely and simply adapted to the pur} 
which it was designed. 
THE LIMITATIONS OF FABRICATED STEEL CONSTR 
There seem to be two classes of structures for which 
cated steel construction cannot be justified. First, smal! 


tures of high activity. Examples are the frames and br 


of small diameter machines, like induction motors and 
purpose synchronous motors. Here metal patterns are us 
automatic moulding, and the machining operations are d 


automatic machines of the highest development. Castir 


1 


cheap, and the fabricated steel 
invariably proves more expensive. 

The second example is the case of structures of sucl 
shapes that they are not readily made out of the comn 
shapes of steel, such as bars, beams and plates. 
are a good example. 


cheap, machining is 


Pedestal be 


Many attempts have been made to fabr 
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g pedestals, but so far it cannot be done at a cost com- 
le with cast pedestals. Some pedestals have been made for 


friction bearings and some for sleeve bearings, but there 
so many little pieces, and so much welding is required, and 
seems to be almost no saving in the machine-work due to 
ise of the 
ve But 


nceived ideas of what pedestals should look like may change 


fabricated steel, so that the cost is always ex- 
here more courageous 


again, a abandonment of 


situation. 





A Welding Fixture for Use in Fabricating Rotors 








H-beams for the arms and the steel plat hubs are held in 

pre spaced and true to each other during the welding 

s unnecessary to make iny heavy machine cuts after 
CONCLUSION 


any fabricated steel program, it is usually difficult to show 


great saving over a good cast design when made with good 


ndry equipment and machined on modern machine tools. It 


felt, however, that even at the same cost, the use of fabricated 


is justified for the following reasons: 


The possibilities of future cost reduction are greater, be- 


se the fabrication of steel is a comparatively new art, while 


ost reduction possibilities of the have 


cast construction may 


largely exploited. 


a 
iy 








A Stator Welding Fixture 


to hold the frames true to the bore while the feet are being 


d, thus insuring that they are square and true to the center of 
frame, It is therefore unnecessary to do ar machining on the 
All preliminary drilling and machining s done previous to the 


ng operation 

The fabricated steel design is flexible. A large number of 
rent structures can be made from a limited number of parts 
welding them together in different combinations—also, minor 
nges are easily made. Greater strength can be obtained by 
ing additional members to a design made up originally fo 
some of the things which make the 


ter service. These are 


en flexible. 
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Che elimination of patterns is a clear gain. This is of 


greatest value in large, special machines where only a single 
unit is made. Also, most large bedplates are special. There are 
few exact duplicates, and with castings, patterns are con- 
tinually 


very 
being changed. 

1. Shorter deliveries are possible with the steel construction 
With the 


shorter and more direct manufacturing sequence is possible. In 


foundry and the pattern problem out of the picture, a 
process can be done in the same shop. Greater 
concentration of responsibility in the manufacturing organization 
can be had and this means greater efficiency and quicker pro 


1 
steel 


5. Fabricated structures are often better structures than 


were the cast. There are many sales arguments to be advanced 


in their favor and they are being demanded more and more by 
the public 
These art fabricated 


is being adopted for large power apparatus— 


some of the principal reasons why the 
steel construction 
including engine and coupled type synchronous motors and gen- 


erators: vertical water wheel generators; high-speed and low- 


speed direct-current generators and converters; all bedplates; and, 
finally, turbogenerator frames and _ bases. 
SAFE WELDING PRACTICE DISCUSSED BY 
NATIONAL SAFETY COUNCIL 
\ number of the practical problems of accident prevention 
in the welding industry were considered at the recent sessions 
Annual Safety 


tended by 


of the Congress in Chicago, which was at 


about 7,000 delegates from all parts of the United 


States and fron 


a number of foreign countries. It was the 


largest Safety Congress ever held, and the exhibit of practical 


accident prevention machinery and equipment was much the 


largest ever assembled. 

\ safety report, somewhat related, was delivered at the 
Tuesday morning session of the same section by F. G. Ben- 
nett, safety director of the Buckeye Steel Castings Co., of 
Columbus, Ohio, as the report of the Foundry Research 
Committee of the Metals Section of the National Safety 
Council 

Before one of the sessions of the American Society of 
Safety Engineers, R. F. Thalner, who is safety director of 
the Buick Motor Company, of Flint, Mich., and chairman 
of the ASSE-Engineering Research committee on the Effects 


of Annealing on Chains, This com- 


made a progress report. 
different 
and government departments. 


contained 


mittee represented eighteen companies and organ- 

Their printed report 
for repeated-load_ tests 
installed in the Materials Laboratory at the Car- 
Institute of Technology and designed by Prof. H. A. 


Thomas 


ization 
a diagram of a machine 
on chain, 
nepie 
The tentative conclusions of their work during the past 
was stated to have substantiated their general conclu- 
sions presented at the The 
stated that “the to indicate 
fatigue load, within the limits of these 
tensile strength of the samples selected 
had that fatigue and 
annealing both lower the tensile strength of the chain.” 


year 
previous annual session. 
result of the 
(1) that the larger the 


tests, the 


report 


tension tests seem 


greater the 


after fatigue failures occurred; and (2) 


“Progress in Gas Welding Safety” was the title of a paper 
prepared by H. S. Smith, consulting engineer of the Union 
Carbide & New York, and read by 
|. I. Banash, consulting Engineer of the International Acety- 


Carbon Corporation, 
lene Association, at the Wednesday morning session of the 
Metals This been 
developed as a safe method of construction in many impor- 
tant fields of metal 


Session paper showed how welding has 


fabrication through the application of 





procedure control. The reading of this paper was followed 
by an hour or more of lively discussion, participated in by 
W. A. Slack, president of the Torchweld Equipment Com- 
pany, Chicago, and J. J. Crowe, engineer of the research 


development section of Air Reduction Sales Company, New 
York City. 











elding Copper and Its Alloys 


Basic Principles of Successful Welding—Welding Tests on 
Copper of Various Grades by Different Welding Processes 


By Ira T. Hook? 


In Two Parts—Part I 


FOREWORD 


eviewing the large mass of literature devoted to weld 


¢ I 
Ing 


which has 


been accumulating rapidly since 1917, we 
find that comparatively little is said about the welding ot 
pper and copper alloys Chis in spite of the fact that there 


in ever increasing demand for this element and its alloys’ 


oth on account of its utility, its economy over long periods 
ind its artistic beauty 

\side from the question of first cost, the reason for this 
probably because, in the first place, copper with its extra 
rdinarily high heat conductivity offers inherent dithculties to 
1 welder and he is prone to seek other metals which are 
isier to manipulate Secondly, nearly all the copper that is 
old as such is electrolytic or Lake copper carrying small 
ercentages of cuprou xide which cuts down the welded 
trength to 50 per cent of that of the dead soft material 
inall ure copper is but a modest strength and it is only 
vithin the past three or four years that high copper alloys 
it] <cellent welding characteristics co.nbined with equally 
md strength have been ide available 

t the purp ot th maper, therefore, to review briefly 
vw published facts concerning the welding of copper and to 
{well at greater length on the newer alloys carrying 96 pet 
ent or more ot copper, which have recently come into use 
rie? ntiot vill ¢ ucle ot other copper allovs except 
! ras und) bronze hich have been dealt with at som: 
negth im a evi per 

Copper 

} entars wpper is a relatively soft, tough, ductile metal 
wing a distinetive red color and a tensile strength in the 
innealed mditio t far from 30,000 Ib. per square incl 
ts high electrical mductivitvy makes it indispensable to the 


ower industry and its resistance to atmospheric corrosion 
ike t of immense practical value in the torm of sheet 
tal Vire ind tubes, while the keen aesthetic sense of the 
incient Greek found great satisfaction in the beauty of the 
etal, whe polished r When covered with varied shades 
t its pale green patina. While copper is easily recognized 
wd, is sold commercially, one ot the purest of the metals 
here are some properties of copper that are not generally 
lerstood by the welder 
Copper and Oxygen 

Thus whuile opper resists atmospheric oxidization to a 
irked degree, many articles being still in existence which 
vere manufactured 6,000 vears ago, it will take up consider 
able amounts of oxygen when in the molten state. In the 


yyper refineries, most of this oxygen is removed during the 
rrocess of “poling” the molten copper in the large reverbera 
tory furnace However, the poling is discontinued at the 
rroper time so as to leave .03 to .07 per cent oxygen in the 
rm oof cuprous oxide. Copper cast from such a furnace 
onstitutes by far the larger part of the copper of the in 


fustries It ts known as “tough pitch” copper or more 
*Paper presented at Fall Meeting, A. W. S., Cleveland, Sep 
eompber 1929 
resting Engineer for the American Brass Company. 


As an illustration of this rapid increase, Mr. Wm. G. Schneider in 


i paper read at the Meeting of the American Society Mn. & Met 
KMngrs., Nov. 22, 1928, stated that the consumption of brass pipe had 


to 62,934,000 lbs. in 
1928, or an 


nereased from 16,821,400 
in estimated amount of 
er ant im > years 


Ibs, in 1928, 


1927, with 
75,000,000 [n . 


increase of 345 


trequently as electrolytic copper, taking the latter na 


the clectrolytic refining process immediatel 


tinal melting. 


Che small amount of oxygen in the copper 
cuprous oxide is beneficial rather than otherwise 
copper is to be used for electrical purposes, cold 
cast into shape. But it is quite deterimental from t 
point of the welder. Mr. S. W. Miller, whose work ha 
of such great value to this Society and to welders 


an excellent exposition of this weakening eff, 


wives 


oxide. 


cuprous 





Mr. Miller says, “The action is really t 
clearly brought out by a microscopic « 
Che thin melted zone just next to the 
ren cooling, and any ox'de present tbe 
youndaries, weakening them and theretore the ta 
(2) Such of this oxide as is exposed to 
( elope flame is reduced to copper, whi 
mace than the oxide, leaves spaces along 
iries, weakening the metal still more 
In regard to the latter action, it is quit 
hvdrogen by reason of its remarkable diffus 
reduce the oxide in_ the solid netal seve 
" ch back from the contact surtace 
iter vapor which, by reason of its inabilit 
vardl tends to enlarge the space betwes v 
Briefly then, the welder must eithe 
y etfect of the cuprous oxide by a. suitable 
the contact area or he must use an oxygen-free 
latter 1s available as a standard product of near ill 
anutfacturers of copper bars, sheets and _ tube 
inder the general name “Deoxidized Dy 
ore fully in a later paragraph. 
Heat Conductivity of Copper 
\nother property inherent in the copper whi ft 
greater difficulty to the welder than the conte 
oxide, is the high rate at which heat will flow throug 
er This property, ot course, makes pper en 


desirable 


for use in the manufacture of heat excha 
such as boiler tubes, evaporators, radiators, roling 
etc. 
We mav add parenthetically that this propert 


enables the bank officials to outwit the welder-gone-w1 
who tries to cut through the bank vault with the 1 
torch—it would take him too many precious hours t 


the thick sheath of the 


burn his way through to the valuable hoard inside 


enough heat in copper 


here is no easy way to overcome this handicap 


welding of copper. Precautions can be take oO 


the heat in the metal by covering the surface with asb 
but a larger input of heat must be used than is tl 
with steel or cast iron. Also, owing to the extremely 


transfer of heat through the copper, it is necessary t 
the metal back from the weld at a much higher tem 
than ferrous 


this 


with the metals. A preheating is ofte! 


fulfill condition. 


sary to 
Deoxidized Copper 
The difficulty 


encountered in securing a strong bo 


*7The welding of Brass and Bronze published in the Mat 


ssue of the Welding Engineer 
“Oxy-acetylene Welding of Copper,"’ by S. W. Miller 
the Journal of the American Welding Society, for M 
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opper, pomts to the use ot a XVgen-Iree co} erties a ve stated thus 
[This cat readily re obtained by re elting the elec Alloy 
tic copper and adding a deoxidizer in amounts sufficient Pough Hardened Copper 


+ 


eact with all of the oxygen Lhe agents commonly Pitth Sihceon- Siheon 


loved tor this purpose are phosphorus, silicon, mat r Electro Manganese Nickel 
eze, zinc, cadmium and calcium boride Since it is not lytic Deonidized Copper Copper 
sible to predict the exact amount of oxvgen in. the Copper Copper \Nove Alloy 
‘ copper, an excess ot the deoxidizer 1s usual! 1dde¢ ert 

all amount remaining in the copper In the case of the Ce Ositi 

um boride or the suboxide of bor the excess floats Oxverc 03 to .07 oo 


the slag.) Silice 03 to .13 or =) 
most purpOses, an excess of the eoxidizer does no VManvanese 03 to .15 or 
and is decidedly beneticial to the welder ut where \ 


electrical conductivity is a requirement, extre: 


be exercised \ very slight percentage of phosphorus Phos 03 to .10 
nstance, remaining in the copper av cut the electrical ( per IX « Ren Ke Ie « 
ictivity down to a fifth of its I value Che heat Spe ( t 8.9 8.0 s.4 
ductivity s likewise cut dow vv t presence ( the 
idizing metal though it is usuall gh enough to give rCopper-Manganese-Silicon alloy is a patented alk nal 
le to the welder tactured by the Amencan Brass Company, under the name 
Welding Rods for Copper E ver¢ 
great deal oF time al ettort las Ce Waste 1 tt re tCopper-N kel-Silicor alloy is a patented alloy nanutactures 
ercome the ( n¢ ties ¢ ounterese the welding of vy the ‘ eaten Brass. ( ompany, under the name of “Ten 
r ) ¢ ~¢ Various allovs ) the quite 
SIVe . or stance those carr nye s ( up to « Alloy 
° 
IF Rad A wae ugh Harde ned ¢ Opp 
scctstncttinasihlaiiantnisiiia: pa = Pitch Silicon Silicor 
<i oF 


* ; r Electro Manganese Nickel 


= Ivtic Deoxidized Copper Copper 


a ie Property oppet Copper Alley Alley 
Oc — = = | ‘ 1 s 1 | 





Riavcnsiiinameainanseunsaiiia L < | - Eee \s Cast 28,000 30,000 $5,000 40,006 





\ Flush on top and bottom Forges 000 35,000 55,000 50,000 


} ( d Worked 60.000 35,000 130,000 20,006 
Standard Specimen 65, 
_ Coan Weldee 9,000 30,000 $5,000 40 000 


¢ » te ee at pete em .) a ' = ve 
It 3 aesirabvle, I OUTs¢ ( t yelaer ( isc a Deg. ( OOOO1LT? OO0O00O177 OOOO] 8 


ding rod stronger than the base meta It is a reflection 


his judgment if failures are constantly occurring in the 


osited metal. However, an adequate strength is obtained 








: > , } } a TF 1°. 
ising a phosphor bronze, a silicon copper, silicon-man ‘ ” 
< -Anner ; ; 14 rer r ic Ilo } , 
i ese copper or, 1! a difference in cok allowable, a a leg ( 09010 8 t o* tv $7 t% e+ 
‘ os , ‘ 
er melting vellow yronze brazing spelter or silver ' , . 
‘ { 
cT > 
0) leg ( 
4 ; 
Hardened Copper | : Gane 
$ } se 4 sian that whe ry nes 
can « aid, Of course, that yvnere Vy ave anganest [ACS ‘ 101 to aot éto? 10 50 
icke solubDie 1 coppe ill pf rtions and = silicon VPelti PD ¢ 
] 
iun alumin sphorne ' ‘ ne solubl it 
uni 1 u t OLUDIC eg | S 1.08] KER QR 
Ortions of tro 1 pe nt te LO pe ent or 1 re that Vt 
t t Mielt re } ‘ 
can have an indefinite rge number illovs Chis 
aes Deg ( Os3 1.083 1,020 1.08: 
wre, eve tf we exclude the t an qa restrict the 
ng etals to a ma pe ent It ist De 4 , } , 
\ e1 rrving .63 phos. has a heat conductivity of .251 
j | | | 1 “ 
eTstoo noweve that the Dringing nt productior ol 14 1 } ; * 
the same units ld steel has a heat conductivity of .11 
ne oO is preceded bv inf te wnt of pains 
: , < $s r 1.00 
ng work \ great many disappointing heats and unsat , 
i ' t 
ctory trials are encountered erore t ecomes a com 
' " "1 pper irT ih O04 per cent }? Nas al cit trical] c¢ 
a realizatior For tnis reasol WW ¢ S connne ( I 
r 4 
, ‘ot al t LACS; a copper carrying .043 per cent 
10} tw a col arativel 1ey aliovs : 
Lie ; ‘ electrical conduc. of 86 per cent TACS: a coy 
per eine Very sott rie a I thie adatt ‘ 
on} ’ ’ = I rT ng .U¢ per ent M1 has an electrical conduc. of 9) 
all metais soluble there gives it ecided increase 
. . er carrving O17 anc ] 0 eT ent 
dness Pir cadm lor instance oth extreme ‘ ; 
Z 
etals, exer irke< ncrease n t rdness ot the 
r evel n amounts er cent or less Hence whe . t stics of these va S alloys have beer 
ent of the allo r element is added to secure the desire¢ I t wt ste] y step in a series of exhaustive tests, the 
t we ‘ Si t we have harden¢ pper € given herewitl 
Composition and Physical Properties Shape of Specimens 
alloys discussed mn this paper with their outstanding t rdized to give us a nvenient size te 
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weld and test They were welded in the i-in. width and ma- 
chined, as indicated in the sketch, in order to give a maximum 
stress in the section along the axis of the weld. The difficul- 


ties encountered in welding long seams would be 
this type of 
in thickness 
yvroove 


butt 


avoided in 


specimen. All welds in material %-in. or greater 
90 deg. V- 


Thinner samples were simply spaced apart 


were welded from one side with a 


1/32-in. 
welded. 

Welding Characteristics of Electrolytic Copper 

Series 1: Welds 


0019 sulphur, and 99.939 per cent copper plus 


and 


made on electrolytic copper (analyzing 


0493 oxygen, 


silver), using Tobin Bronze welding rods with different con- 


ditions of the oxy-acetylene flame, i.e., reducing, neutral and 
oxidizing 


Borax flux, 90 deg. V-groove. Averages of three 


tests in each case are shown below. 
Tensile 
Strength 
Size Tested, Per Sq. In., 
Inch Lbs Flame, Remarks 
240 627 20,130 Reducing, excess acetylene. 
51 X .628 19,300 Neutral flame. 
No tests Oxidizing. Bronze cannot be made 
to adhere. 
The fracture occurred in the electrolytic copper a few thou- 
sandths of an inch back from the contact surface. 


Conclusions: The oxidizing flame was out of the question 


as the bronze could not be made to adhere. The reducing 
flame showed a slight improvement over the neutral flame 
but not sufficiently better to warrant departure from normal 
practice Hence, except where stated otherwise, all other 


welds reported below were made with the neutral flame. 


Series 2: Welds made on electrolytic copper, as above, in 


order to determine the strength of welds made with various 


welding rods. Oxy-acetylene torch. Borax flux. All of the 
results are averages of three to ten tests. 
Tensile Str. 
Welding Size Tested, of Weld, Lb. 
Rod Inch per Sq. In. Fracture, Remarks 
lobin 251 .628 19,300 100 per cent in copper 
base. 
Bronze 072 thick 24,880 100 per cent in copper 
base. 
Mang. Bz... .215 thick 14,100 100 per cent in copper 
base. 
072 thick 22,770 100 per cent in copper 
base. 
5 per cent 
tin 240 “ .625 17,000 97 per cent in copper, 3 


per cent blowholes in 


added metal. 


Phos. Bz... .072 thick 19,120 Mostly in base metal. 


50 Silicon .245 .610 17,870 100 per cent in copper 
base. 
50 Nickel 
99.0 Cu 
3.50 Si 245 612 16,850 100 per cent in copper 
base. 
15 Mang. 
96.29 Cu 
3.03 Si 253 & .629 15,300 100 per cent in copper 
base. 
1.05 Mang 
95.85 Cu 
1.10 Si 243 & .628 15,770 100 per cent in copper 
base. 
36 Mang 
98.51 Cu 
Conclusions: The above series embraces a comprehensive 
trial of welding rods. The results, therefore, show conclu- 


sively that we cannot expect electrolytic copper to develop 





October, 1 


more than 14,000 or 15,000 lb. per square inch, no matte 
The 


is in the base metal immediately adjacent to the \ 


type of welding rod is used. weakest part 


Series 3: *t of 


and methods of welding, tests were made on electrol 


In order to determine the effe differe 


per, using the oxy-hydrogen torch with excess hyd: 


carbon arc and the metal arc; 90 deg. V-groove wel 
borax flux. Results are averages of three (3) to six 
in each case. 
Welding Size Tested, Tensile Str., 
Rod Inch Lb. per Sq. In. Remar} 
3.03 Si. .207 thick 16,780 Oxyhydrogen fla 
1.05 Mn. excess hydrogen 
95.85 Cu ture 100 per cent 
metal. 
3.03 Si. .200 thick 19,505 Melted with car 
1.05 Mn. Fractures in bass 
95.85 Cu. 
3.03 Si. 257 & .632 17,170 Carbon arc, 
1.05 Mn. straight polarity 
95.85 Cu. dia. rod 180 a 
ture largely 
metal. 20 per 
cold shuts and 
Necessary t 
copper to start t 
.24 Si. .253 XK .627 18,670 Metal are 5/32 
024 Phos. amp. No flux 
99.635 Cu ture largely 
added metal. 19 
of shrink cay 
voids. 

None 233 X< .378 28,670 Resistance butt 
The above welds do not represent the maximum va 
can be obtained with any one method of welding sit 
man making the welds could not be kept on any on 





long enough to develop a technique which would giv 
results. The 
clusively several things: 


mum results, however, do show 


(1) It is practicable to weld electrolytic copper w 
of the above methods, the oxy-acetylene torch, the cat 
or the metal arc. With the latter method a 


of preheating is necessary to start the weld. 


certain 


(2) Provision must be made by way of increasing t! 
tact area in order to develop the full strength of tl 
metal. \ 


This can be done as in Fig. 2, with the “Shear 


“wide angle” or the reinforced weld. 








120° _ 
Y a 
‘ie z iG 
: Pi < ‘ X 7 
Z Ss . ? d 


(a) Shear-V (b)Wide Angle V (c) Ree forced Bead 


Fi 2 


> 


(3) A resistance butt weld seems to develop n¢ 


strength. A careful microscopic examination 
these welds shows a web of copper oxide-copper eut 


the contact plane. The cuprous oxide is distributed s 


as to lower the strength from that of dead soft « 
slightly. 


(4) 
factory welds is that one made with the least heat, we v 


Following the general principle that the best two 


select the Tobin or manganese bronze rods first, where 
Where 
necessary to use the arc, the yellow bronzes are unsatista 
to offer the 


was permissible to use a high zinc mixture. 


and the silicon-manganese copper seems 


characteristics for a welding rod. 
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the tensile 


f the welding method in m 


Though tests 
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do not disclose the correct 


aking sound welds, the writer 


ed these tests very closely and is convinced that the use 


oxy-acetylene torch and tl 
reliable in producing welds 


arc. 


1e carbon arc are very much 


free of blowholes than is the 


Welding Characteristics of Deoxidized Copper 


eries of tests paralleling 
above were run on copper 
Average results of these 


ries 4: The object of this se 


those on electrolytic copper 
deoxidized with various ele- 
tests are given below 


ries of tests was to determine 


ffect of various welding rods on copper deoxidized, as in- 


i in the tabulation. 


Size 
ng Tested, 
Inch 


Base Metai, .15 S:., .09 


tase Metal .070 


691 


(24 Phos., 
05 Mn., 


.0679 X .629 
065 


Rem. Cu. 
Rem, Cu. 


05 Mn., 0791 X .747 


Rem. Cu 


5 Mn., .0678 * .673 


Rem. Cu. 


124 P., 
Base Metal 


Rem. Cu. .0701 


.0678 X& .675 


Tensile 
Strength 
er 


ie 
Sq. Inch, 


abs. Remarks 


Mn., .99.77 Cu. 
23,220 Oxy-acetylene welds, borax 
flux Fractures in weld 
metal. 
Ditto 
Oxy-acetylene welds, borax 
flux. Fractures in weld 
metal. 
Oxy 


25,130 
29,690 


30,150 actylene 


dia. welding rod laid on 
joint and fused Samples 
not machined. All fractures 
in the base metal adjacent 
to the bead. 

Carbon are weld fy inch 
rod laid on joint and fused 
Samples machined. Frac 
ture in weld metal 

Ditt 


0 
23,550 Ditto. 15 per cent of 


in fractures. 


weld, # inch 


voids 





Base Metal, .020 Pt 
4 Phos., Rem. Cu. .212 thick 
(4 Phos., Rem. Cu. .073 
nze 212 


s., 99.909 Cu 
23,360 Borax 


Oxy-acetylene welds 
ractures in welds 


flux. | 
Ditto. 

Ditto. Except most of frac- 
tures in base metal. 

1 Ditt 

2 Ditto. 

1,200 Ditto 

6 Ditto Fractures 
cent in base metal. 
Ditto. Except no flux used 
and fractures partly in weld 


26,700 
31,900 


100 per 





Base Metal, 


95.85 Cu. 


245 


04 Phos., Rem. Cu. .250 X .627 
>. »< 


nze .250 *& .624 


36 Mn., 98.51 Cu. 


024 Phos., 99.635 Cu. 


5 Mn., 95.85 Cu 257 X 





20 PI 


279 


Base Metal, 


.230 


in the case of the electroly 


xidized copper are not 


sufficiently representative 
te conclusions, thus: 

The phosphorous deoxidiz 
ilico-manganese deoxidized « 
nearly 


equal facility. 





m 
to 


, 99.831 Cu 
25,570 Oxy-acetylene welds. Borax 
flux. Low strength probably 
due to running metal too 
cold. 
Ditto 
Ditto, except fractures 65 
per in copper and re- 
mainder in weld metal. 
Ditto, except fractures which 
were mostly in weld metal. 
16,770 Carbon arc welds. No flux 
Techincally not thoroughly 
worked out Higher 
strengths are possible. 
26,270 Ditto 
Resistance butt welds. 
tests only 
thoroughly 
Higher 


sible 


21,100 
34,830 


cent 


28,830 


Two 
Technique not 
worked out 
strengths are pos- 


10s., FY.909 ( 


29.600 Resist but welds. Fra 


tures mostly in welds. 


tic copper, the above results 


aximum results possible but 


enable us to draw some 


ed, the silicon deoxidized and 


oppers are all re adily welded 


With a given welding rod, the full strength of the 
lized copper can be developed without resorting to a 
cing bead. 

The highest strength of joint is developed using a 
zinc yellow bronze. With this welding rod the base 
need not be fused. The 3% si—1% mn., Rem. Copper 
ng rod can also be applied without fusion of the base 


03 

(4) The oxy-acetylene torch and the carbon arc both 

give good welds. The metalarc is possible but the resulting 

welds are more porous than with the first named methods 
and a ¢ertain amount of initial preheating is necessary. 


CHICAGO SECTION PLANS PROGRAM OF 
DEMONSTRATIONS 
The American Welding Society Chicago Section, has 
adopted an interesting and unique plan for its program of 
local meetings for 


the coming year. Previous meetings have 


been confined principally to the reading and discussing of 


technical 
ot 


papers. There is, however, a considerable amount 


very good welding talent in the Chicago district and the 
Program Committee is taking advantage of this fact to give 
all those who attend the meetings some opportunity 


to see 
some of the best welders in the district demonstrate their 
ability. It is, therefore, planned to have a demonstration of 


one type of welding as a part of each monthly meeting for 
the 1929-1930 season. The first meeting of this kind was held 
Thursday evening October 3rd. Arrangements were made with 
the Greer School of Electricity and Automotive Engineering in 
Chicago, which is equipped with oxy-acetylene and electric arc 


welding apparatus, lecture rooms and equipment for showing 
lantern slides and motion pictures. 

The technical 
the Welding of 
Mr. Wm. A. 


Company of 


paper read at this meeting was a paper on 
Aluminum and Aluminum Alloys prepared by 
Dunlap, Metallurgical Engineer of the Aluminum 
\merica. This is the first paper on the subject of 
aluminum welding which has ever been presented at a Chicago 


Section meeting. The paper discussed the welding of pure 
aluminum and aluminum alloys by all the welding processes 
and for both production or repair work. Consequently, it was 
of great interest to men in many lines of welding. In fact, 


the interest was so high at the meeting that the discussion 


started before the paper was finished. Following the discus- 
sion there was a demonstration of bronze welding cast iron in 
the vertical and overhead position and building up of bronze 
on flat position by Mr. R. P. the 


The demonstration showed the quality of 


cast iron in a Monroe of 


Burlington Railway 


the work which can be done by a skilled operator and was 
enthusiastically received by all those who were present. There 
is little doubt in the minds of the directors of the Chicago 
Section regarding the success of the meetings for the next 


seven months. The combination type of meeting promises 


to draw a large attendance and be productive of good results 


for the local firms interested in welding. 


CONVENTION WILL FEATURE STRUCTURAL 
WELDING WITH THE TORCH 
the outstanding features of the program 
of the International 


One of 


been 


which has 


prepared for the meeting Acetylene 


Association which is to be held at the Congress Hotel, November 
13-15 is a special session on the subject of welding structural 
steel by the oxy-acetylene process. The building recently com 
pleted at Niagara Falls will be discussed from several different 
points of view and motion pictures of its constructfon will be 
shown during that session. Special attention will also be given 
to the subject of welded piping which is attracting considerable 


attention in acetylene industry at this time. There will 


ilso be considerable discussion of the use of welding in aircraft 


construction papers on this subject will be presented by some 
authors in tl 


1e country. There are also a number 
of papers of great fundamental importance which have been 
prepared especially for this meeting and which will add materially 
to the literature of the oxy-acetylene industry. The program 
promises to be l] worth while sessions and ali those inter 
ested in the progr which the industry is making will be 
benefited by being present. Hotel reservations can be made by 
writing direct to the Congress Hotel, or by writing Mr. Chas. 
Schuh, Carbide and Carbon Building, 230 N. Michigan, Ave., 











Training Aircraft Welders 


Welding Supervisor of Alexander Aircraft Corporation Prefers 


to Take Inexperienced Men and Train Them for This Work 


vear, on the average, to train a 


] | takes more than a 
se 
man to such a poimt that he can 


accomplish 100° per 


cent efficient work in the welding department of an aircraft 
company,’ explained A. Noel Damours, supervisor of the 
welding department of the Alexander Aircraft Company, 
Colorado Springs 

In the production season Mr. Damours has as many as 
21 welders at work, and, strange to say, the delicacy of the 


work in the construction of airplanes is such that not many 


xpert in other lines of the industry, are capable of 
tackling this work with any 


degree of immediate 


One of 


SUCCESS. 


[here are some handicaps them: is the necessity 


ot being somewhat of a contortionist, for, in the construc 


tion of an airplane fuselage, it is necessary to almost stand 


on one’s head to reach 


certain points where a good weld is 


absolutely vital for the safety of those who are to fly 


Much of the work is done while the skeleton of the 


fuselage is set up in a jig—not at a bench—and the worker 


frequently must partially crawl through the framework in 


an eftort 
back 


the welding 


to reach inside points. Sometimes he is flat on his 


legs dangling down outside. Yet, a visit to 


cle partmient of 


with his 


this company will disclose many 


of the welders so accustomed to working in unusual positions 


and under many difficulties that they are able to smoke a 
cigarette and weld at one and the same time from almost 
any physical position 

Many welders, experienced in other lines of the trade, 


would not be able to do this without much practice because 


they arent as young as they used to be. 


Another handicap is the delicacy of the work. At 


ounce 


least 
75 per cent of the work is done with five torches and 


rods one-sixteenth of an inch in diameter It 1s nerve rack- 


hold 


small 


ing to the beginner to and the 


time. It 


the point ot the rod 


point of the flame in a area for 


long at a 


is just as nerve racking to the 
work. 


may 


experienced welders who 


come into aircraft 


Many 


pure 


welders consider these so-called handicaps as 


bunk but in substantiation of 


what he says about it, 
Mr. Damours cited the instance wherein a welder of years of 
that it 


pulled out after trying for a month to 


experience—14 years—admitted was too nerve rack- 


ing for him, and he 


change his habits Another welder of 


did the 


10 years of experience 
same thing. 


“In most types of welding it is unnecessary to contine the 


flame and the rod in a small 


“The 


a wide 


area,’ Mr. Damours explained 


workers use large rods and large torches and cover 


spot with torch in order to keep a large area well 


heated To do this, they keep the torch in motion and 


sort of circular which becomes 


acquire a movement some- 
what of a habit If for any reason they should be slightly 
nervous some morning, it will not affect the work in this 
respect. 

“Therefore we find that many experienced welders who 
have come to us have difficulty in changing their habits 
Some never do, while others take so long that they cannot 
be efficient one hundred per cent in less than two or three 
months. 

“It isn't because we don’t want expert welders from other 
lines in our shop that we prefer to take young men and 
train them ourselves, but because we have found that ex 


perienced men are a losing proposition for several weeks 


and some finally give up 3 despair and ys back t t 


heavier types of work. In such instances we 
what we have thus far invested in them 

Mr. Damours has been singularly successi 
welders for aircraft work, according to the official 
company and others. And, since it requires at least 
to make an expert worker, it is not surprising, 1 


he is very particular in selecting his men 


In many departments of aircraft building. me: 


nervous temperament are best. Not so in the we 


tion. Mr. Damours prefers what he terms a 
of man—slow, plodding, steady. He prefers mer 
had a little experience in a machine shop—not 


a welding shop—because they have had some 


exper 
handling tools and machinery and know what it is 

He prefers men between the ages of 25 and 3! He 
want because 


youngsters, however, 


they haven't 
experience, haven't been “fired” enough to know w 
actually is, and they require a lot of superfluous super 


We shall 
qualifications. 


assume that the applicant has the ne 


His first work will be somewhat of the 


roe 
roustab« 


such as taking care of scrap materials and milling t 


in order to become familiar with the metals he will } 


work with. But he is given about two hours practice 


with a torch—not all in a bunch, but in periods of 3 


utes each. 





“IT find that the beginner can stand only a tew 
of the nervous strain at a time.” explained Mr. Dar 
“The strain comes from his endeavor to hold tw 
points together on a small spot. Unfamiliarity wit 
working tools also contributes to the strait 

“As he gradually overcomes the strain, I increa 


length of time he is permitted to handle the torcl 
eventually he will be 
takes the 
overcome the nervous strain. 


“His 
scrap 


able to put in an eight 


welding. It average man a couple of mont 


first with the torch is that of we 


tubing or 


experience 


making long rods out of discarded 


lengths. Though the beginner may be set to tying 


lengths of rod together into workable lengths, we « 


find it a saving to use such rods in the regular work 


beginner may use the rods on some of the practice 


welding he undertakes. 


“At this point I might explain why we do no° ! 


economical to use these spliced rods in the regular 
At each joint a certain amount of oxidation took 
when the weld was made. These spots delay regular 
for the welder must, with his torch, delay long enous 


remove oxidized portion from the joint he is welding. * 
most of the rods are one-sixteenth of an inch in diamet 
takes many four-inch lengths to equal a pound. W 
a worker once, to determine whether or not we coul 
a saving, and found that he earned only 26 cents a! 
[his did not take 
of the gas used in the operation. So 


into consideration overhead or tl 


it is really che 
short lengths and use only long leng 


throw away the 


the general operations. 


“As the worker progresses, he is given jobs 0! 


where the strength element is not vital. We have a 
and one things to weld in our department. Many 
are simple and the safety factor. in so far as an alt 


ot 
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s concerned, is not important—no lives would be lost idvertising executives from all sections of the country. Over 
weld should fail 10 panels, each bearing trom 10 to 18 advertisements were 
lso find it best to let the students specialize on types exhibited, the largest industrial advertisers and advertising 
rk until they have become proficient in them, gradually agencies in the untry participating The exhibit involved 
g them into the more complicated and more difficult ils etition for 14 varving tvpes of awards In dis 


ntil eventually they are capable of accomplishing the 


] 





i fuselage 


delicate and vital work of putting 
takes three months betore the erage student . 







sie ‘6 
t ro on better work In ten months : a year Get Orxweld carries on 


do 75 per cent of tl kinds ot work we have t 
ore thas @ year to be 100 per cent efficient when the others 
VWamours departmie nt 1s laid ut n the most modern quit a ”? 


ind especially well arranged tor aircratt work Che 









generated in a small building located 50 feet from 
factory building and the exterior wall of the welding 
tment The little building is 15 by 20 teet and in two 
ns On mie side is the carbide generating plant and H Me hbo engineer 
' , Ae ; characterizes the above 
tther side the oxygen tanks which are hooked up in ra 
phrase as “my simplest way of 
series of five cylinders which in turn are joined by expressing the reason for my 
choice of Oxweld equipment 


is being superior to others.” This 
young man had just completed his 
curricular requirement in oxy-acety- 


at the main line so that the whole ten may be oper 


it once, or only five of them 


ere the two main lines enter the building there is a 
lene welding and cutting at a prominent 

’ 
engineering school. Ninety-two per cent 


of his classmates also chose Oxweld. 


of three flash backs to keep any flame from getting back 











generating plant From the flash backs the pipe lines 
werhead at an elevation of 9 feet above the floor The There is a similar marked preference 
‘ ' ‘ . , , 5 Oxweld in industry. The reason is 
nes run down the center of the department and nome Ocenia swpipes ial 
Th wn. 4 hy 5 » 
lines spread out at right angles on both sides at wz the Oxweld low-pressure injector 
+ interval principle, give more welding, more cut 
t j vals ; 
ting, more hours, months and years of 
the branch lines short lengths drop down to withi operation. They carry on when the 
, | , , others quit 
f the floor to the pet cocks, which are therefor oe Sgeere 
? Reliable-- Economical Long-Lived 
~— é | <t ling lir t] on tl 
eas ea ) \ \ I in Tallciiige ¢ eCculy ! . Typically Oxweld 
— a 
the regular equip! t, 34 torches may be operated OXMWELD ACETYLENE COMPANY 
: 1 wit of nton C arbede and Carbon Corherauna 
time, but by the use of special fixtures at each statio Lenunenmensientill NEW YORK UCC) arch od 
a ! Carbide end Carbon May _ Peoples Gas Burling 
imber of torches may be increased LD SAN FRANCISCE 
: : é : ; WELDING aN CUTTING APPARAT Adem (Crrant Boilding 
uircraft work, it is better to have the overhead lines, ‘ STOCKS IN 38 CITIES 
ling to Mr. Damours because the j ease the mobility 
hoseline and torch in reaching at d all parts « 
; : P The Prize Winning Advertisement. 
rplane fuselage And to turther crease tl vidity 
se lines are 25 feet in lengtl 
sing t rtisements exhibited, the judges also com 
t rrabl n the series of the Haynes Stellite Com 
a ™ - = = a i! ind a series of six advertisements on the Electro Metal 
OXWELD ADVERTISEMENT WINS AWARD , ; 
rgica Sales ( ration The trophy will hang in the 
annual convent! the National Industrial Ad tie the echnical Publicity Department of the Unior 
ars’ Association held at the Hotel Gibson Cincinnati, ar)! i Carbon ( t Bartholomew Building, New York 
ver 30th. October Ist and 2nd, U1 Carbide organ Cit 
as honored vy the iward, to the Oxweld Acetvlene 
any, of the trophy for the best individual trade paper 
ice . om the exh ri oe ; in sey al | . ; : : 
ement in the exhibi Chis advertisement, in whi NEW WELDING SCHOOL IN SYRACUSE 
ind py are so well combined, is shown on tl 
nd Was yrepared ) the Lechni al Publicity Depart electri and acetylene weld v ! ye ¢ 
appeared in Mar 29 issue {f The Welding e KNOWN as ti tional Weldi 
\f Pate . Be teas west ‘ saenaual f : 
t The tapering desig yuilt tograpl t , buffalo, who has a unber of vears 
] a-4a)] P ‘ { , 
veld ve W-1 veld re, ( il e eve d I 1 4 OCW | Bl 
\ 4 1 
xweld idemark ch g i ‘ tive balanc: OtKS 
Amat sweep I n rad i ls atte t I ) Iding 1200 il eet 
eputat yt ‘ p ( er dec ra t t et SVTAac st i 1 t allir 
rut " re the eff ¢ { it y ’ ‘ , 4] 
the rrtise é t yy { ) 
eT! 1 eT ¢ ? \ ’ yt 
Ids t attent I act I I yvene ito I icet 
t ~ A r <1% - ( rent 
pt-U)-Vi i welding tting S were ¢ ‘ te ” 7 
‘ 
sinatess I I the ¢ s cot hiwint i! i iss 
T ss } ~ ertisc tur ‘ ‘ j 
: . . SS eet) ¢ vayged ane i ) 1¢ 
1 g arrangement 
| ‘ ‘ 
US meeting was attended Dy severa indust ! i at-a minal . 











Are Welding Thin Sheet Met: 


New Carb-O-Flux Process Has Been Developed for the Purpose of 
Using the Electric Are on Thin Sheets—What It Is and What It Does 


By J. B. Green* 


PY HE welding of thin sheet metals has occupied the atten- 
| tion of development engineers and research laboratories 
for years. Progress was first made by the oxy-acetylene proc 
ess. Then resistance processes began to appear and spot, seam 
and flash welding have now reached high states of develop- 
ment There has been an insistent demand for an arc process 
suitable for welding thin sheets for a very long time, but until 
Even- 
tually each process will probably find its own peculiar field of 


recently comparatively little progress has been made. 


application. There are four items to consider in selecting any 
particular process hese are the quality required, the pro- 
duction cost, the capital investment in equipment and the num- 
ber of articles, all alike, to be produced in a unit time. 
Requirements of Suitable Process 

Back of all this, however, is the fundamental question of 
suitable to the 
that there is really nothing in 
the world exact. No foot rule is exactly a foot long. The rules 


whether the process is inherently 
thin 


welding of 


sheets. Everyone knows 


which we are all in the habit of using are merely near enough 


















Rise. 4s 


ee oa 


ABOVE—Roll top desk arm of 16 gauge steel showing a section at 
the right Enamel finished, then a short section in the center with the 
weld bead ground off preparatory to finishing and the remainder as 
welded. 


BELOW—Desk leg of 18 gauge before grinding the bead off. 
to an exact foot for all practical purposes. No one would 
consider using a foot rule to measure thousandths of an inch. 
A micrometer is necessary. In welding by any process, there 
When welding 
on heavy metals, this heat variation is but a small fraction oi 


is a variation in the heat as welding proceeds. 


the total heat involved and the variation, as such, usually goes 
by unnoticed. However, as an attempt is made to weld thin- 
ner materials, the variation becomes an increasingly important 
factor and finally, in some processes, precludes their applica- 
tion. Thus, the matter of welding thin sheets is very largely 
one of precision heat control. If too little heat be applied, the 
sheets will not be fused together. On the other hand, if too 
much heat is applied, the sheets will be burned through. Limits 
of variation are thus set and if, during the welding process, 
the range in heat variation is greater than that required to 
insure fusion and that which results in burning through, the 
process is not suitable. Naturally, the thinner the sheet the 
narrower is the allowable range of heat variation. Practically 
everyone interested in the general subject knows these things, 
but very few think of them in just this way. 


*President, Fusion Welding Corporation. 


So far there has been developed no definite meas 
heat variation during welding. However, if any pr 
considered from the viewpoint just described, mucl 
experimenting with unsuitable processes can be avoid 
an example, consider the metallic arc process. Her: 
the filler material must pass from the electrode to t 
through the arc in the form of drops. As each dro 
there is a decided change in arc length. In fact, the a 
practice of holding a short arc involves extinguishing t 
each time a drop passes. This means that the arc 
varies from zero, up. A wide variation in the heat dev: 
from instant to instant is an inherent characteristi 
metallic arc process. On heavy work, this is almost u 
able because the heat in the itself 
acts as a great reservoir and prevents rapid heat c 


weld and adjacent 














CARB-0-FLUX ARC WELDED SPECIMENS. 
Showing extreme weld ductility in 20 gauge Mild Steel 


the drops pass. As a practical proposition, the limit 
about No. 14 
As a laboratory stunt, thinner sheets 
course, be welded. 


metallic arc seems to be reached at 


sheet steel. 
Under certain conditions, lighter g 
can also be welded commercially when special equipm¢ 
copper chills, etc., are employed. 

Rather than attempt to extend the application of the 
lic arc into the field of thin sheet welding, it seemed 
engineers more logical to employ the carbon arc, thus el 
ing the passing drops of molten metal with the 
rapid variation in heat. Difficulty, however, is encount 
from the very start. The carbon arc tends to pull off 
the cold steel along the edges of the weld. The arc str 
of course, always follows the path of least resistance 
this path leads to the cold edges, the arc will naturally 
around in a manner which makes anything approaching 
sion control by the operator. 

A New Arc Process 

Some years ago, the Research Laboratories of the 
Welding Corporation undertook to solve the problem 
answer is simplicity itself, which is now available in the 
of the new Carb-O-Flux Arc Welding Process. As the 
implies, the process is a combination of a carbon arc 


cons¢ 


suitably fluxed welding wire. The flux is designed, not 
to protect the metal, but to generally steady the arc, and 


insure the path of least resistance for the arc stream t 
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carbon point and the hottest spot 


The process, 


bly lie between the 

should always be the center of the weld. 
such, has been built up around this central characteristic 
proportioning the cross section of the welding wire to the 
kness of the sheets being welded, an inch of weld seam 
be laid down This the 
ssity for either retarding the filler material or leading it 
The operator merely has to 
His entire 


with an inch of wire. obviates 
1@ arc passes Over the seam. 
jown the wire in the seam as fusion proceeds. 
tion can thus be given to maintaining a steady arc 
Carb-O-Flux Filler Wire 


sizes for the wire have been developed, 
fine 


of 
the 
luations of size are required to weld the various thickness 
to the 


weld 


new series 


we call Carb-O-Flux gauge system. Rather 


accommodate of welded 
ts. such butt The 


ve numbers in the Carb-O-Flux system refer to the cross 


sheet and various types 


weld, lap and corner weld. 


as 


the welding wire. 


cross sectional 


rather than to the diameter of 


No. 


mal area 


twice the 


example, size 8 has exactly 














WELDED GEAR GUARD. 
wide of 18 gauge Mild Steel. 


CARB-O-FLUX ARC 
27” long, 10%” high. 3%” 


27-inch lengths, 


of No. 4. 


will produce exactly two feet of w elded 


size The wire is supplied in 
seam and allow 
This permits 


by weight, 


remainder as a stub end to be thrown away. 


ling the wire by the “welding foot,” rather than 


ch makes it to compute the quantity required 


any specified volume of work, as well as to figure the cost 


very easy 
wire per thousand feet of seam. 

Special Equipment and Accessories 
erator been 


he new Fuzon Carb-O-Flux Welding Ge1 has 


igned to be used especially with this process. Its use pro 
s the precision heat control which the process requires. 
of 


ial lead cables and holders are also available 


very light 








“UV ECIMEN CORNER, BUTT AND LAP CARB-O0-FLUX ARC WELDS. 
showing both sides of each, all Mild Steel, the corner weld being 18 
the butt weld 22 gauge and the lap weld 20 gauge. 


rauge 


ght so that the operator does not become fatigued in using 
on light gauge work. The new Carb-O-Flux Dual 
n Helmet is also made for the process [his permits 
ir vision of the work up to the very instant of striking the 


when an extremely small and almost unnoticeable tilt ot 
operator’s head, completely eliminates the arc rays from 
clear vision window and allows them to go through the 
protected Carb-O-Flux 
ves are also desirable, because they permit the operator to 
Other gloves 


ndow by welding lenses. Special 


1 


the full two welding feet out of each wire. 


uire that longer stub ends than are necessary be thrown 


Properties of Carb-O-Flux Welds 
Arc Welding 


Process permits welding 


he Carb-O-Flux 
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sheet steel down to as light as No. 30 gauge. Carb-O-Flux 
welds are extremely ductile, readily taking cross beading. They 
can enameled and where necessary to 
grind off the bead, this is removed more quickly and with 


also be successfully 
less wear on the grinding wheels than is true in the case of 
some other welds. Furthermore, a skilful operator, by prop- 
selecting the Carb-O-Flux gauge of wire, can lay down 
turn, still less 
grinding where finish must be obtained in this manner. Carb- 
O-Flux welds many metals. This method of welding is really 
a new trade \ steady hand is the prime requirement. Women 
1 especially adapted to the work, but it has been found 


erly 


an extremely small bead, which, in means 


seer 
best to employ a trained man as foreman. Teaching facilities 
are being established in various parts of the country for the 
training of foremen to take charge of Carb-O-Flux welding 
About 


course in 


six weeks seems to be the required time 
the of 


welding and having a good primary education. 


departments 


for such a case most men already familiar 


with 
The 


cause the 


process is peculiarly adapted to mass production, be 
principal advantage lies in the extremely high weld 
obtainable. 


Practice is invariably required to attain 


ing speed 
these high speeds and miscellaneous work never permits suf 


on any one job to allow the operator to come 


al 


| 
| 











CARB-O-FLUX ARC WELDED SOUP KETTLE. 


18” diameter, 25” high of 16 gauge Mild Steel. 
up to full speed High speed application of the process not 
only reduces costs, but has another and very important, 1n- 
direct benefit In many applications, high speed actually in- 
creases the joint efficiency of the weld. This is not so 
noticeable in the case of mild steel as it is in connection with 
some alloy steels and also the nonferrous alloys. ‘The struc- 
ture of these other metals is often so altered through the 


heat of welding that it becomes weak in a zone adjacent to 


the weld itself. One of the characteristics of the Carb-O-Flux 
arc is the extreme narrow zone across which the heat is 
applied. The process, on this account, has a minimum ten- 
dency to affect the adjacent parent metal. If the welding is 
done at very high speed, the heat naturally has a much less 
tendency to spread and welds of very high joint efficiency 
result. 

[he process has been applied, as intimated in the preceding 
remarks, to metals other than mild steel. Aluminum and its 
super-strength alloys are readily welded by it. Copper is 
another metal which lends itself admirably to this type of 

eldin Many of the alloy steels, especially in the lighter 
gauges, seem best welded by the Carb-O-Flux process. The 
alloy containing 18% chromium and 8% nickel, which is 
highly resistant, both to corrosion and scaling at elevated 
temperatures, is now easily welded. Special fluxes must be 
designed ea e of these metals and alloys to produce 
the characteristic, steady Carbo-O-Flux arc and protect the 
metal ete dur welding. The process bids fair to 

prove the facture of many articles made on a quan- 
tity pr tio! from sheet metals. 
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Hints for the Weld 

+h i 

i 

HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 

how the work was done? ..... . . Have you learned some little stunt every welder ought to knon? | 

- . Write to us about these jo a . This department helps you welders to help each other. 

Write up your ideas any old way and just make nah pencil sketches .... We'll fix them up for publication. | 














RESHAPING CAST ALUMINUM DIES The three upper photographs show the locat 





he dies shown in the photographs are used in the shap added aluminum on the two parts of the inner die 
w of the lids and bodies of musical instrument cases. They care had to be exercised in adding this metal Che 
ire all made of cast aluminum Recently the manufacturer was first thoroughly preheated. When it was at the 
letermuned to make some changes in the design of one of the heat the welder set to work with his torch and a 
nstrument cases This required the reshaping of the alumi paddle He scraped off the surface oxide and the: 
Lie fhey are made in sets of four parts, the two — the operation of adding aluminum filler rod just as 























big. tl. Note Amount of Metal Added to Outside of Inner Dies Fig. 4. Back of Large Die. Note Heavy Kil 
bigs. 2 AS. Pront and Back View of One of the Inner Dies. Fig. 5. Left Die Fits Into The Right Dix 
Fig. 6 Front View of the Outer Die. 











railer t tw irger part lt was pla p a broken casting Only a httlh 

fo mcreas ttre nas t the case one-half t t! t ari tiie steel paddle Vas is 

juarters of a 1 order to do this aluminum had t etal and smoothing it out. Great 

» added to the outside around the ends of the smaller di n the control of the heat while work was 

When this was done, th would be machined to their proper iuse a little to much at a 

shape bre terio the base die would have to be cut out Naps ~ some of the thinner se 

to allow the nlarvged ner die to fit properly For this Making alterations in aluminum istings a 
‘ason, it too, had to have metal added so that its strenet! en in use tor some time is not a rdinar 
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When one considers the expense ot having new pat position with a continuous weld three feet long Che plate 
s made, then just one new casting, as was true in this was then chipped out behind the weld to a depth of '@ to 
se. it can be seen that quite a saving was effected by 3/16 inch and welded 
ving the changes made with the oxy acetylene torch Ten spec ens were cut from this plate and’ tested, five 
developing an efficiency of 100 per cent and the lowest 92! 
MAKE TESTS ON ELECTRIC BUTT WELDING per cent 
By » ae Jarvis The result of this test showed that a butt welded joint 
n “The Water Tower,” Published by the Chicago Bridge could be made which would develop an efficiency of 100 per 
and Iron Works. ent. It would require a bead on both sides and would have 
\ series of tests were made recently on butt-welded steel to be hipped ut behind the weld to insure penetration 
ecimens for the purpose of making observations on the throughout the entire section. It is also evident that a greater 
ength and consistency of this type jot Little use cross-sectional area is required through the weld than through 
been made of the butt-welded joint steel tank construc the steel to develop equal strength. Therefore, it is nec 
though lap welding has been done for some time with essarv to have . to 3/16-inch welded material above plate 
siderable success. tain s additional cross-sectional area 
Che first test was to determine the strength of a butt weld \fter the specimens made bv the Lincoln Electric Com 
jected to abuse. \ one-halt inch plate six teet square was any were tested it was decided to have each welder in the 
through the center and the halves welded together Phen ( cag plant ike three specimens using the Lincoln speci 
e plate was rolled both ways, directly and indirectly across fications for two, and a single bead joint for the third. 
veld rhe only apparent effect was a crack which ap Sixty spec ens were made and tested, 40 of which were 
red at one end of the weld and extended .toward the elde oO! ot sides and 20 with a single bead Phirty 
te tw f the 40 double welded specimens tested 100 per cent 
fest bars were cut from the plate taining part of the Che lowest the remaining eight was 72 per cent. Not one 
{ which appeared to be sound tro the outside Spec e 20 ( ens which were welded by a single bead 
s were also cut tro! the metal oth sides of the tested 100 per cent The highest efheiency was 81 per cent, 
to be used as 4 comparison and t see what effect the the lowest 35 cent 
ny id made on the steel | Ss ¢ ent throughout the test that the greatest factor 
ree welded specimens Vere first developing \ the man element Phe secret of all welding 
efhiciency fr S82 per cent, the se 60 per cent and t penetrati btained Without -perfect penetration 
ird, zeré \tter e test x s ent that imbet yg t section a 100 per cent welded butt joimmt can 
e contained the crack which deve the plate dur ( herefore, it is imperative to weld both 
v lling ultthough t i arent I tne outside | ( P { re \ tvpe joint, chipping out plate on closed 
re id o effect the metal 1 ( ens Naving al ter rst ‘ | s put on 
t¢ tensile strengt Ve 60,000 inds per S lar 
NEW PROFITS IN THE AUTOMOTIVE FIELD 
ae Ss Te tem = Gering tie abuse Popularity of Fender Wells Opens New Field to the 
: ie DRS wae SunqEneE Bee Oe poe peer Automobile Welding Shop 
ed by the weld wh was ¢ lent atter tractur TEW rtunities for the use of the oxy-acetylene prox 
ther group of spe mens Was vil the h \ eas ‘ sutomobile shop develop cor stantl Phe 
iking a tt-weld that w tronger than tne ‘ has purchased his car within the last 
m emiciens n 100 pe three different s to have it brought right up to dat 
—— atest. accessories and novelties of design. This 
( ts has manifested itself in the increasing 
: SINGLE y ~ on CHIP EE 
, t & SETOND BEAD A e 
DOUBLE Vv 4 = 
¢ ‘| A 
U TYPE - 
a SgcTiON THRU JOINT 
lhe Three Ways of Preparing Specimens for the Butt Welding Test 
es oO omts were used the single \ le \ i d cu 
type \ll welding was done illy The joints 
re welded on both sides, with t c aterial beaded 
ut one-eighth inch above plate 
Nine specimens were tested, including three of each type 
fracture of each occurred in the weld The highest 
ciency obtained was 79 per cent; the vest, 57 per cent 
e efficiency of the double V type was nsistently higher 
appeared to be the easiest weld to make from the welder’s 
ndpoint. 
e result of the second test was very good c Fig. 1 Welding the Pocket and Sides. 
ering the objective Poor penetrati vas the cause ; ; ; 
uve in the. weld. ler r wedge-shaped fenders which make it possible 
order to be sure that the proper ent and welding ; e tire on the side of the car in a well in the 
were being used, an expert was obtained from the Lincol: front fender his alteration can be made by any auto 
lectric Company to make a butt weld that would test 100 TePail s vith the tools and oxy-acetylene equipment they 
cent. There were no limitations made as to specifications urea — : 
the weld, the only requirement being to weld vertically he re-wells e ready made for small cars In or- 
The single V type joint was used and current of 180-185 dering wells from the manufacturer, the auto shop should 
peres with 5/32-inch welding rod Tw lates 9 1 x take are to specifv the make and model of car on which 
x 3 ft. were welded together on one side in a vertical the alterat s ntemplated so that the right size well 








H0 
will be furnished In the larger makes of cars, the pocket 
rounded bottom of the well may be obtained for any 
ize tire, and fitting it for a well is a simple matter. When 
only the pocket is obtained, the sides of the well must be 
cut from sheet metal according to templets for the different 
types ot cat These sides should then be welded to the 
rocket igure | ws this being done in a large automobile 
shop, and Figure 2 shows the completed weld \ well of 
in ize or depth may thus be made 
It 1s unnecessary to remove a tender to install a well nor 





Fig. 2. The Well Keady For Installation. 
is there any reason why the fender finish should be marred. 
In locating the well, careful measurements should be made 
to make sure that the tire will not interfere with the opening 
and closing of the front door and also that the bottom of 
the well will neither come near the front wheel nor come 
below the level of the running board. In order to avoid 
spoiling the well, a templet should be made on the revers« 
side of the fender at the point where the well is to be 
welded on and the well trimmed to this templet. This sec 


tion of the fender should be cut out as shown in Figure 3, 





Fig. 3. Hole Cut in Fender. 
leaving a margin of three quarters of an inch of the metal 
on each side of the hole which will therefore be smaller 
than the dimensions of the top of the well. The extra three 
quarters of an inch of metal around the hole should be 


flanged down so that the flange just fits inside of the well. 


Small vee notches may be required at several points on the 
flange. The heat of an oxy-acetylene flame will facilitate 
the bending of the flange 
Wher the well andthe tender have been fitted a neat 
veld cat be made with thy sheet metal welding blow pipe 
e weld may be ground atterward and a coat otf lacquer 
vied t the job in the same color as the fender, so that 
tw ditticult to detect the weld from the base metal 
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\s a final small hole should be mack 


lowest point in the well to allow proper drainag: 


operation a 


amount of water kept there would eventually rot t! 

After the first 
kept, showing the correct proportions for 
As a 
be placed around the top of the well as show: 


of the tire. well is made and fitted, a 
should 


lar 


be 


car and tire. finishing touch, an aluminu 
may 
t+, which serves not only to conceal the joining of ¢ 
der and well, but also adds to the attractiveness 


stallation. 


Every up-to-date auto repair shop today has an ox 


lene welding and cutting unit, and the above apy 
is only one of the numerous new opportunities for 
of the process which occur every day in that fi 
number of new automotive fittings developed ever 
should create an unlimited field for the process Ox 
ene Tips. 
A PROBLEM SOLVED IN SEWER 
CONSTRUCTION 
By E. B. Heyer* 
In a recent issue of The Welding Engineer 1 out! 


problem of opening an old sewer, while flowing fu 


spot it crossed a new sewer. 


called to our adv 


We 
help in making another connection, but under differ: 


have since been upon give 


ditions, and in another way. Instead of breaking op: 
iron pipe that was enclosed in a large cement box, 
the problem of carrying the sewage flow through an < 
In 
previously mentioned it was possible to dig under 
ae 


flow. 


tion in which the cement box had yet to be built. 


sewer pipe and lay the cement before breaking 
But we that 
inches inside diameter and constructed of 


was 30 years 
brick in th 
It would be impossible to dig under thi 


now had a sewer 
of a pipe. 
would collapse, allowing the flow to fill the excavatior 


studying the problem we decided the only way 

make a pipe that would fit the inside of the brick 
which had been broken open on top. This would bi 
into place, sealed on the upstream end and suspend 
while the old brick sewer was broken out The cem 
could then be built around the pipe, and when finis 
pipe would be removed. In that way the 2 sewer 
be connected, as were the other two we wrote of rece! 

The part of the job where we came in was in mak 
pipe to fit the brick sewer, which made a near rig 
turn at that spot. We hunted around and soon tot 
old 28 inch welded pipe which would do the job 
taken up to our shop and at 6 p. m. Saturday eve 
began work on it. . 

We first cut 3 lengths, 6 ft. long, only to find that 
the pipes we had cut was smaller in diameter than th 
two. The only answer to this was to use the small 
the center, and slip the end pipes over this. Even 


was necessary to split the large pipes and hammer d 


split edges to meet the smaller pipe. The three sect 
at a slight angle in order to form the curve necessat 
after this was lined up, we electrically welded both e1 


} 


tions to the center one, making a rather patchy 


sturdy and serviceable one. The time required to 
was about 14 hours. By working until midnight 5S 
from 6 a. m. to 12 noon Sunday, and from 6 t 
Monday it was possible to have the pipe ready at tl 
ed time. We had purposely made this pipe a | 

*1 Hever Welding Works 





would 


wv 
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on the job with a cutting torch in case it needed short are required for the 5200 feet of caulk welding around the 
The first time the pipe was lowered we tound that full circumference of the shell in 42 places, and for the 1100 
brick sewer was egg shaped, and would not take our feet of butt welding 


To shape the pipe we made a runway of planks fron : 
I pu \fter all the joints are tested for possible leaks, bulkheads 
ground up to the pipe, then ran a steam shovel up this ' 


;' ire placed at either end, and the huge 450-ton tube is launched. 
the pipe was the proper shape the shovel backed off : : ; : 
; ; ‘ It is towed to the dock of the Canadian Steel Corporation 
next time is was lowered we found it too long and had 


ss at Ojibway, where some 4200 cubic yards of concrete are 
m some off. We lowered it again and after a little more 


oa ; poured in to form the lining and outside covering. Now 
ning, it slid into place and was ready to be sealed 


; ; ; ; weighing approximately 8000 tons, the shell is towed up the 
der the conditions it was about the only way the job i ‘ ; 
river to the tunnel site and sunk into the ditch in the river 


bed that has been dredged out for it. 





On August 1, four of the sections had been set in place, 


ind it is expected that most of the remaining sections will 


before cold weather comes. 


e in place 














Welders Working on Sections of the Are Welded Detroit Vehicular 
Tunnel. 


he approaches are being bored by the largest shield ever 
used in North America. The tunnel from the corner of Ran 
dolph and Atwater Streets in Detroit to the river edge, 466 
feet in length, was completed early this summer and the 
shield was transferred to the Windsor side where it is now 


working on the 986-foot approach to the river from that 


side. 
This giant shield, 35 feet in diameter and 15 feet long re- 
sembles a curious overgrown burrowing animal Its teeth 








and claws are the 110 men called muckers working in three 





shifts, whose task it is to dig away the dirt from in front 
View Straight Down at the Sewer Kepaired., ‘ . . , 
of the shield with small power shovels \fter the dirt has 
have been done in such quick time, and when a steam . -_ 
vel, two trucks and a gang of laborers are waiting to go , 


vork, there is no thought of expense and no time to lose 


sewer had to be finished at a specified time and under 


ding such conditions in modern business we have worked 

a system by which such service as is mentioned in the 

going article, can be given at almost any time Our part 

the job cost our customer just 75.00 | was done by 
al 


LAUNCHING A TUNNEL LIKE A SHIP 


he new vehicular tunnel which will run under the Detroit 


er between Detroit and Windsor, Canada, is being con 


icted on dry land in sections that are launched, floated 





position and sunk to their places on the bottom of the ; : 
. : I ‘ side View of a Section of the Detroit Vehicular Tunnel. 
The work is being carried on by tl Canadian Bridge 


pany at Ojibwav. Canada, six miles ywwn the river tron P . thy hiel 


is driven forward, 30 inches at a 
tunnel site 


ks that are « ipable of exerting a pres- 
ch 250-foot section of the tunnel, with an inside diameter sur f 150 tor make the resemblance to an animal 

feet and an outside diameter of 35 feet, is constructed I triking, a long tail projects from the posterior end 
regular launching ways, much as is a steel ship. The se f the shield This tail prevents the roof of the tunnel from 
s are built up of 24-foot strips of steel plate electrically ving in until the steel lining and concrete inner lining is 
led together with Genera! Electric welding machines. Ap n place Concreting begins as soon as the shield _ has 


imately one and thre: iarters tons oft elding electrode ™ r enough t llow room for the 20-toot form 
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[The completed tunnel will be almost three-quarters of a 


mile long, approximately one-half a mile of which will be 


under the river. The roadway will be 22 feet wide and will 


allow a clearance of more than 14 feet overhead. The width 


of the roadway will permit the operation of two lanes of 


traffic continuously with ample space left for a third lane in 


case of an accident or fire 


The use of steel, which made this form of construction 


possible, was in turn made possible by arc welding. With 


arc welding it was possible to make watertight seams. 


REGO DEMONSTRATES MANY PRODUCTS 
IN PRIZE CONTEST 


\n attractive welded lawn swing was given as a prize by 
lhe Bastian Blessing Company in the recent meeting of the 
National Metal E 


ner of the 


Cleveland, and the win- 
Paul Orr of Wilkinsburg, 


Show at 


Mrs. 


x position 


raffle contest was 


Pennsylvania. 


Chis swing was built to demonstrate the possibilities of 


pipe and tubing welding and the use of tube turns, furnished 
Ken- 


Was 


lurns 


work 


} 


lube 
This 


Oc? upied 


by The 
tucky. 
jointly 


Company of Louisville, 
Booth No. 239, 


»y The Bastian Blessing Company, Shawini 


Company 


was done at which 


van Products Company, 


and Gas Products Company. 











Swing Built of Pipe and Tube Turns by Welding. 


lhe exhibit was very attractively arranged to display Rego 
welding equipment and high pressure manifold valves and fit- 


tings. The gas used was of the Read Head Brand furnished 
by the Gas Products Company of Cleveland, and the Shaw 
inigan Products Company 


had an attractive display of car- 


bide products. 
Che Blessing Company demonstrated several new 
developments in the welding field. 


Jastian 
Among these developments 
were the new Rego Thomas torch, especially constructed for 
pipe welding. A 


new complete unit for production welding 


was displayed. This consisted of double stage regulators for 
both gases and an automatic gas shutoff valve with a pilot 
light and a light welding torch in which the usual needle valve 
control was entirely eliminated. This particular outfit is said to 
be very popular in the automotive industry. One of the most 
recent developments of the Bastian Blessing Company is the 
new airplane torch especially designed for fusilage welding. 
The principal feature claimed for this torch is the great ease 
with which the flame size 


varied from maximum to 


thumb. 


can be 


minimum with one motion of the 
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LINCOLN BULLETIN DESCRIBES NEW 
STABLE-ARC WELDER 

The Electric 

recently issued a new bulletin dealing with their latest 

of Stable-Arc Welder. 

the National Metals 

Petroleum 


Lincoln Company, of Cleveland, Ohi 
This machine was on exhibit at 


Exposition at Cleveland, and ‘th. 
Exposition at Tulsa. 
that the 


pole pieces, is entirely laminated. 


tional 
of this 


One of the feat 


machine is frame, as well 


This 


tion reduces the magnetic reluctance to a minimum and 


generator 
feature of cor 
in practically no delay to flux changes with respect t 
age changes in the arc. This means as voltage chang: 
place in the arc, the machine voltage also changes ins 














The New Lincoln Stable Are Welder 


with no lag, and ‘the result is a stable arc over the 
wide welding range of the machine. Also, a separat 
cited generator field maintains a constant field excitat 
the welder, under all load conditions, even to a 
cuit. Thus the field has the necessary current im 
after the are is interrupted to re-establish the a1 


other feature is that it has the dual control, with v 
operators can vary open circuit voltage and welding 
entirely independently of each other. This permits 
of stationary commutator brushes at the exact neutral 
insuring good commutation throughout the entir« 


range. 


NEW STEEL WORK BENCH OF INTEREST TO 
WELDERS 


The new Hallowell-Westric 
on the market should be of use to those engaged in \ 
all-steel 
the Standard Pressed Steel Company, Jenkintown, Pa 


the fashion of the steel shop equipment manufactured by t! 


steel work bench recentl) 


types of welding. It is of construction, mad 


The top is one solid piece made of a non-burning 
compound called Westric. “his compound was devel 
by the Western Electric Company for use in their shops 
has several interesting characteristics in that it resen 


marble, but is not cold to the touch, deadens sound, 
can be hammered and pounded without cracking. The qu 
ities claimed for it seem to suggest it as an all-around wor 
ing surface for factories. The Standard Pressed Steel ( 
pany makes an extensive line of steel shop benches w! 
are particularly recommended for welding schools and s! 


where production welding is done. 
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CROWN PRODUCTS CO. EXPANDING Zin Excellent welds have also been obtained in aluminum. 
wn Products Co., 885 East 134th St., New York City, Che apparatus for this work will be marketed by the North 
merly Crown Chemical Co.), due to increased demand, western Manufacturing Company under the name of the Han 
expanded facilities for production and sale of their sen Arc Torch 


Crown Radiator Fix and Crown Boilér Fix 


ucts, 
rown Radiator Fix is widely used in making welds on cast 
watertight. It is claimed that porous welds due to ex- 


SIX-CYLINDER GAS ENGINE DRIVES NEW 
PORTABLE ARC WELDER 


welding machine announced 


sion cracks after weld is completed, no longer present a \ new portable electric arc 
tblesome problem, through use of this material. Crown 4. gne ©, neral Electric Company is driven by a 6-cylinder 
( > ‘pairs cracked ; > ater jackets } . % » 
liator Fix repairs cracked and leaky water jackets, motor gas engine, and replaces the 4-cylinder engine-driven unit 
- > S 24 | - . 1 tre " r . . “ 
is, water pumps, leaky radiators, and, in fact, the water previously included in that company’s line Advantages of 
te! i s entirety. Crown Radi r Fix mtains nine in ° . - P 
ae nie eigen . id “ cone salons: the 6-cylinder engine are ease of starting, steadiness of 
ie including crushed aluminum. When th mpound . 7 
ents, + oo : © compoune “operation and greater capacity The generator bears the 
ipphed, the aluminum plates itself over and over, and in a designation WD-300-A 
mi *S at atc Ss torme rO 3 *r sed ¢ ‘ ° ° 
inutes a metal patch is formed. Crown Boiler Fix, used The new engine is the Buda model HS-6 power unit built 
he gerne Wenee 4 * bey pairing cracked boiler sections, especial for industrial service The cylinder head is a 
s successful use in welding shops engaging in boller re- ; - — , 
= Peewee ee four-cycle, L-typs The bore is 33% inches and the stroke, 
The Crown Products Co. is athliated with the Crown ' ; , + 
; é { inches The S. A. E. horsepower rating is 27.3 and the 
ninum Solder Co., makers for the past fifteen vears of = . T . 
: ’ actua rake horsepower 1s 39 at 1440 Tr. p. m Che engine 
ding specialties. The latter company is sole distributor se ; : 
id is totally enclosed in a sheet-metal housing. Gasoline con 
ie welding trade. . 
sumpt average { gallons an hour for average welding 
ae - dut it ull nor il rated load 
FLANGES FOR WELDING r ; ee ; 
rr ' , The engine is equipped with a radiator of strong con 
rop forged tank and boiler flanges already prepared for a - 
a struct! centriti water pump, United centrifugal-type 
ng to tanks, barrels and boilers offer many advantages ' ; 
{ : | ' \ : ; iw cleaner, Eiseman  high-tension. magneto with impulse 
e production of such receptacies., complete line of such ; . ; 
= eae tarter coupling, gravity-fed Zenith carburetor with choke 
ges is made by the Bonney Forge and Tool Works, Allen : 1 
conti speed-regulating governor, gas tank of ten gallons 
Pa. These flanges are drop forged of special welding : . 
; apacit tarting crank, oil gauge and oil-pressure gauge. 
and carefully threaded to standard gauges They can nf ; iN ine i -enclied, slau’ 
‘ ihe welding generator 1s a be vearing, se ‘xcited, § ec 
supplied in either straight or taper pipe threads for welding ee ted 306 ameer s hos: 36 dex. C. wath 
3 operat at Ine rated o a eT Ss, Oo a ) Cy 
ight tanks, standard drums and barrels \ considerable nes , ; 
naanger , ; a current range f 90 to 375 amperes in accordance with 
er of standard sizes tor ordinary requirements are either , 
; N. E. M. A. standards. Included with the set 1s a current 
ied in stock or available at short notice and as manu . 
d reducing resistor by means of which welding currents down 
tured comply with the specifications of the underwriters a 
I lard Id | to 25 amperes ay be obtained The current can be ad 
ts ot these standard welding flanges can be had on applica , 
PI justed simply by turning the brush-shifting handle When 
and the company is prepared to make up special flanges ' \ ; sald . 
id t operating so that the potential at the generator panel, in 
require¢ » 
cluding reactor drop, is 25 volts, anv value of current can 
be obtained between 25 and 400 amperes. 
: , THE ee ARC TORCH \ 200-ampere ammeter and a 120-volt voltmeter are 
One ot the new welding processes demonstrated at the ; . , : ; “9: 
, Me 1 E =o 4 ; mounted on the generator panel. \. self-adjusting stabiliz- 
itional Metal Exposition in Cleveland last month was the . , . 
? ; ing react automatically steadies the arc. The automat 
te 1 ° | 1 1 
sen Arc Torch. The demonstration showed that this new 4 , : . : ; 
; regulatior s obtained by specially designed magnetic cit 
as operating characteristics different from other welding , ; : 
; cuit without any moving parts. 
esses now in common use and consequently it attracted a Pie « mple te wth 3 mounted on a welded tructural 
n on > outht S ( » ‘ > > S Z 
it deal of atte isitors a eee ag ee me 
deal of attention and visitors were keenly interested to steei base and may be made portable by the addition of 
: POND 
some . SSI Ss oO nro cs le : “Cc , ‘ : 
( 1e of the po ' bilitic f the proce lhe irc torch running gear Where used for outside work. a canopy can 
een in course of development tor several years and is je provided to protect the generator from the weather 
prov oO pro } é “ . 
]. a > ’ : 1 . 
idaptation of the principles « he doubl arb lectrod¢ ' j . 
| I the | mt ple t the oO e ca on electro The set s approxin ately 88 inches long, 39 inches wide 
welding process, which when first introduced was known and 69 inches high, the last dimension including 18 inche 
‘ l S if as S Ss 
] Jectric . hi ‘acess. th “rre Me ' on ; ; : 
ie electric torch. In thi process, the current does not for the running gear lhe net weight without running gear 
through the metal which is being welded but instead an 5, approximately 3300 pounds and the shipping weight is 
str 3 “ \ ‘arbon pe ils al “ ‘ ) 7 , j j 
uck between oe Sawee fem. 3 d the heat of 3759 pounds. The net and shipping weight of the running 
arc used to secure fusion is used in somewhat the same gear 1s 180 pounds; the canopy is 140 pounds, net, and 185 
nner that the hez » gas > is us rr the sé 1: 
that the heat of the gas fame ed for the Ame pounds shipping weight, net. 
pose. 
Sometime ago, Mr. K. |] Hansen, who associated with PREST O WELD TWO STAGE OXYGEN 
- _ = i - 
Northwestern Manufacturing ( v, Mil kee, W 
S le ‘ uring Ompany liiwaukee, 1s REGULATOR 
sin, developed a special type of electrode holder in which The Oxweld Acetylene Company, 30 East 42nd Street, New 
positive carbons and one negative carbon were used. York City, has added to the Prest-O-Weld line a two-stage 
e improvements over the use of two carbons were noted oxygen regulator, designed to eliminate fluctuation in) work- 
experimental work indicated that more satisfactory re ing oxygen pressures [his regulator, which is designated 
> were obtained by substituting for the two positive car the type R-109, incorporates the stem-type valves, which have 
s, a single large carbon with a narrow section in the center, proved extremely satisfactory in single-stage regulators. 
lie) Tar -_ } } . . . : . > ‘ 
icing the effect of a double bodied electrode In the cen The chief feature of the improved design is two-stage pres 
t this large electrode, that is, in the narrow section, there sure reductio1 accomplished through the medium of two 
nserted an aluminum core The effect of the aluminum independent sets diaphragms, valves and springs Instead 
is to produce a quiet, steadier, and more concentrated of reducing the full cylinder pressure of about 2000 Ib. pet 
e which is much easier to handle It also acts as a di sq. in. down to working pressure, which is often only a few 
lizer which is very beneficial especially when welding fer lb er sq in one-stage, the R-109 regulator reduces 
metals. Experiments with copper alloy rods have shown through this wide range in two stages. In the first stage the 
promising results, especially those which are higher in cvl r essure reduced through a non-adjustable reduc 
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ing valve to about 175 lb. per sq. in. Leaving the first stage 


the oxygen passes to a second valve and diaphragm assembly, 
where the pressure is reduced to that desired by the operator, 
the second-stage reducing valve being adjustable by means of 
the hand wheel hus, instead of reducing the full cylinder 
pressure to working pressure, the second stage is required t 
regulate pressures within only a narrow 


range, which it car 


do easily and efficiently 
When the pressure in the cylinder falls below about 175 Ib 


per sq. 1n., 


the first-stage valve remains fully open. It is thus 


automatically cut out of the system and the second-stage 
The R-109 


whether the oxy- 


valve and diaphragm only are operative. type 


regulator will operate with equal efficiency 
gen cylinder is full or nearly empty, and the working pressure 
will remain constant. 

Trouble sometimes experienced in the past from opening 
cylinder valves with the adjusting screw of the oxygen-regu- 
lator turned in, thus permitting the full cylinder pressure to 
tube 
or damage the valve stem of seat, has been largely eliminated 


in this regulator since it is impossible for the full cylinder 


enter the low-pressure gauge and rupture the Bourdon 


pressure to enter the low-pressure gauge. The first-stage valve 
is of such sturdy design that it will withstand the most severe 
impact likely to occur 

The type R-109 oxygen regulator supersedes the type R-105. 
It is provided with 3000-Ib. and 10-lb. gauges, and is equipped 


with a '4-in. ferrule hose connection. 


SPARTAN METALS FOR HARD FACING 
\ new bulletin of the Spartan Steel Company, Compton, 
Califorina, describes Tungspar, a hard facing metal for which 
This 


can be applied by either oxy-acetylene or electric arc welding. 


there is claimed an unusual degree of toughness metal 


It comes in rod form packed in 25 and 50 lb. boxes. Informa- 
This 
several sizes and is recom- 
It is packed 
boxes and also supplied in tube form is a seamless 
The bulle 
tin gives complete detailed instructions for applying both of 
these metals 


tron is also given on Spartan Duridium diamond inserts. 
diamond substitute is available in 
mended to be fused on to the abrasion surfaces. 
in 1 Ib 


steel tube containing 4 ounces of Duridium chips. 


WELDING WITH AUTOMATIC HYDROGEN 
FLAME 

\. Winman of the 

Electric 


\n article by Mr. R 


tory ot the 


Research Labo-a 


General Company, published in the 


October issue of the General Electric Review, contains a con 


siderable amount of up-to-date information on the welding of 


ferrous and non-ferrous metals by the Automatic Hydrogen 


lame Information and 


suggestions are given for welding 
tungsten, molybdenum, cast iron, alloy steel, aluminum, alumi- 


num alloys, brass and nickel 


NEW HARD FACING ROD TO BE 
MANUFACTURED 

There will soon be put on the market a new welding rod 

for hard surfacing, which is the result of experimental work 

on the Thos. D 


Phoenix, 


part of Ketchbaw of 


Scollard of 


Chicago and R. L. 
\riz., during the past several years. It 
is used as an electrode in arc welding (either metallic or car- 
bon arc) flows very smoothly and freely, fusing with any clean 
metallic surface. Grain structure closely resembles the higher 


grades of tool steel. 


Brinell hardness is 772. Scleroscope test 70-80 (ten speci- 
mens). When used as a machine tool exceptional durability 
is claimed, as it has stood up under hours of continuous serv- 
ice on chill castings \ corporation is now in the process of 


formation tor the purpose of producing the rod on a large 


scale 








October. ] 


CATALOG OF NATIONAL PRODUCTS 
National Tool and Metals Company, Torrance, Califor 
29A, 
line of hard facing materials, oil field specialties, welding 
and equipment. 


have recently issued general catalog No. listing 

Drillite is described as a diamond subst 
in paste form so prepared that it may be applied to wel 
surfaces by either oxy-acetylene or electric arc welding. A 
lite is made for similar purposes and is put up in six differ 
Eldmetal is a new hard fa 


forms, including the tube form. 


metal supplied in rod form, which can be applied with eit 
The 


welding 


the oxy-acetylene or electric arc welding. catalog 


also a number of different types of rods, in 


nickel 


carries a 


carbon, mild steel, steel, cast and |] 


The 


accessories for both gas and arc welders 


high iron 


Bronze. company complete line of w 


NEW GIBB BARREL WELDING EQUIPMENT 
What promises to be an interesting new development i: 


manufacture of welded steel barrels is a combination ré 


ance welding process exhibited by the Gibb Welding Ma: 
Bay City, National Metals 
Cleveland. procedure, is desig 


Michigan at the 

The 
briefly as the Gibseaming Process, but as demonstrated at 
Cleveland 


Company, 
position in entire 


show it involves the use of two of the resist 


processses, namely spot welding and seam welding. Tw 
One of these is the 
This 


accommodate six 


chines are therefore required. 
Multiple Head Spot Welder. 


enough to 


new 


spot welder has a 


deep spot welding electr 
1 


These are operated by six cams mounted on a single 


Che shell of the barrel is inserted in the machine in su 
way that the spot welding points are all held over the 
of seam. When the machine is operated the six spot 

are made in rapid succession and serve the purpose of ta 
the shell in place for the welding operation on the same w 


ing machine. Since the welds are not made all at the 

time only a single transformer is required and each weld 
ceives the full benefit of the secondary or welding curr 
lhe seam welding machine is a new model of the Gibsea 
\ feature of this The wel 


operation is accomplished by betwee! 


machine is the knurl drive. 
running the seam 
roller electrodes. These are driven by knurled wheels 

clear the contact surface of the welding seams continu 
There is also a trimming device to trim the edges auto 
total effect 


surface at all times. 


ically, the being to maintain a uniform cont 
Che manufacturers state that in actual operation it has 
found that one set of rolls will weld 25,000 barrels without 
attention. The production capacity of the entire equip: 
is given from one hundred to one hundred and twenty bai 


The 


grinding, two :@en for spotting and one man for sea! 


per hour. process requires the use of two men 
Some of these jobs can be coupled up with present la 
The Gibb Welding Mac! 
booklet 


operation in detail and illustrating the machinery used 


such as rolling and handling. 


Company has prepared an attractive describing 


NEW TENSILE TESTING MACHINE 
New York occu 
Suilding at the Int 


lhe Linde Air Products Company of 


booths 18-19 and 20 in the Texas 


national Petroleum Exposition held at Tulsa, Oklahoma, O 
tober 5th to the 12th inclusive. A feature of the Lind: 

hibit was a daily contest in which every visitor at the Li 
booth was given an opportunity to estimate the tens 
strength of welded coupons made with Oxweld No. 1 His 
Test Rod. 


and used in the contest which was open to the public 


{ 


Five of these coupons were welded each 


evening these coupons were pulled on a tensile testing 


chine, and the person guessing nearest to the actual strer 


of the welds received a prize. 








ber, 1929 


e tensile testing machine used is a recent develop- 

of the Union Carbide and Carbon Research Labora- 
s, Inc., Long Island City. It is a unique machine in 
y respects. It weighs less than 200 lbs. and is con- 
iently portable. It is possible to carry it into the fields 
to test a welder’s ability “right on the job.” Readings 


be taken directly from the gauge. It has a capacity of 


00 Ibs. 


ELKONITE POINTS IMPROVE ETCHING 
MACHINE 

folder recently published by Wm. 

50 Church St., New York City, indicates an interesting 

use for Elkonite, a copper tungsten alloy which has be- 


Brewster Company, 


e very popular for electrode tips and clamping dies for 
stance welding machines. The Brewster Company manu- 
tures the etchograph which is an electrically operated device 
etching all kinds of metals. The work is done with a 
ill instrument built exactly like a pencil and handled like a 
il; that is, the 

on the metal. 


operator writes whatever he desires di 
The pencil point formerly was made of 
per but the copper points have recently been replaced by 
ts made of Elkonite more durable and is 


to give deeper and clearer markings. The 


which is much 
etchograph, 
dentally is an excellent device for making welded assem 
s, particularly test specimens because all desired data can 
marked on each specimen in practically the 


same time it 


ild take to write them on a piece of paper 


RARE METALS DESCRIBED IN FANSTEEL 
BOOKLET 


booklet received from the Fansteel Products Co., of 
rth Chicago, Illinois, is entitled “Rare Metals” and takes 
the history, properties, and uses of three rare metals 
talum, tungsten, and molybdenum. The average person 


familiar with some of the uses of these metals, but in gen 
not much is known of the chemical history and properties 
he metals. This booklet takes up each one of these metals 
irately and discusses it from beginning to 
The book is 
undoubtedly if 


end, or from the 
to the finished products. 
illustrated, 


easy to read and 


and one would familiarize 


self with the properties of these metals as described here 
ight find that they could be of economic use in other 
vs than those already mentioned. 


ls easily to itself 


For example Tantalum 


and several other metals, particularly 
cel. That fact alone suggests a great number of possibili 

for its As it is unaffected by acids, alkalies, 
ses One can see that it might be of use in a 
This booklet contains fifty pages, the 
fifteen of which are devoted to tables of facts and 


are metals. 


use. and 


great vV ariety 


laces. some four 


higures 


WELDING TESTS DESCRIBED IN AWP 
BOOKLET 

Welding Processes of Walthamstow, England. 

bulletin, No. 61, entitled 

It deals in particular with the 


\lloy have 


ntly written an _ interesting 
clusive Welding Tests.” 
foundry 
bulletin suggests that welding has been in ill repute in 
foundry business particularly because of some of the poor 
tv welds they The 

that increase the 


lity of their welded castings by 


tallic are welding of defective castings in the 


had experience. 


foundry-men can 


with which have 
etin goes on to say 
first obtaining the best 
terials for their particular purpose, and then training, super 
g, and constantly testing their operators 

data regard- 
The 
were made in co-operation with the Edgar Allen & Co 
of Sheffield, 


ence of Mr. Gough, the 


e bulletin contains descriptions and sheets 


tests made on a number of welded steel castings. 


England, and as a demonstration in the 
Admiralty Overseer of Castings 


conclusive shock and bend tests were made and the cor 
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clusions reached were coated electrodes were 


The data sheets in the 


that heavily 
giving best results on steel castings. 
bulletin covering the tests contain information regarding sizes 
of specimens, stress, yield point, elongation, etc., all of which 


should prove of interest to the welder of steel castings 
NEW ALTERNARC LITERATRUE 

the Electric Arc Welding and Cutting Company, Newark, 
N. J., has recently issued several new bulletins covering their 
line of A C and D C Arc Welding Equipment. One ot the 
bulletins is devoted entirely to the description of the Dualarc 
welder which delivers both D C and A C current. Another 1s 
devoted entirely to the Alternarc line of A C Arc Welders. 
\ third coatings on 
electric welding wire and includes a complete price list of the 


bulletin describes the purpose of flux 


Newarc line of flux coated electrodes. 


LINCOLN PUBLICITY FEATURES PIPE LINE 
WELDING 
Company, Cleveland, Ohio, has re- 


The Lincoln Electric 


cently published two bulletins on the subject of electric 
welding of pipe lines. One of these is a description of a 
particular line for the Texas Pipe Line Company in the Pan 
handle district. The other tells how the process has been 
used or is being used in the construction of pipe lines totaling 
more than 3000 miles. The second bulletin gives considerable 


operating data as well as inspection and test methods 
NEW FUZON BULLETIN ANNOUNCES 
TYPE-T WELDING ROD 

Bulletin No. 3 of the Fusion Welding Corporation is devoted 
to describing a new alloy steel recently developed by 
and entitled “Weldite Type-T Welding Rod.” The 
gives full particulars regarding the possible uses and the apph 
this 


them 
bulletin 
metal 


cation of First, a general description of the alloy 


s given touching upon the chemical and physical characteris 


tics of the metal. Then with this in mind it proceeds to take 
up the operating technique on various kinds of work. The 
metal can be used for depositing a cutting edge for a metal 


cutting tool, or it may be applied to a digger tooth, or spread 


over the surface of a fairly large body, as in the case of a 


stamping die. In applying this alloy with the oxy-acetylene 


torch, the Type T-G rod is used. In describing this appl: 


cation the bulletin contains some very interesting photos and 
drawings showing the results of using the carbonizing, neutral, 
oxidizing flames. 


and \lso a table of tip sizes and rod sizes 


for various thicknesses of metal to be laid on is contained 


in the bulletin. In depositing it with the metallic arc the Type 
and the bulletin 
proper current values for the different thicknesses of 
is claimed that Type 7 


sardness 


gives the 
rod. It 
G metal properly applied will give a 
The bulletin 
this 


r-E rod is suggested for use, 


approximately 600. lists about 


different industries in which metal might be 


¢ ighte en 
useful 


ARMCO INGOT IRON IN THE OIL INDUSTRY 


“How Armco Ingot Iron Saves in the Oil Industry” is the title 
f a recent booklet distributed by the American Rolling Mill 
Co. of Middletown, Ohio. It contains some thirty pages of 
well illustrated and interesting information regarding the uses 


Armco iron in the oil fields and refining industries. Near 


the front of the book are sonie micro-photographs which show 
the structural differences between Armco ingot iron, mild 
steel, and wrought iron Two of the following pages are 
devoted to describing the welding qualities of this metal which 
ure 1imed to be quiet satisfactory for all types of welding. 
More microphotographs show the effects of welding heat on 
various sect s of welded Armco iron and mild steel. The 
( de the klet takes up the physical properties of 
the d its various uses in oil producing, refining, and 
narketing equipment Quite a number of photographs are 
shown of Armco Iron in use by oil companies located in all 
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NEW MAGAZINE ON WELDING 

Notice has received from the Institution of 
Engineers, 
to the members, without charge, a new publication entitled 
“Welding News.” It is proposed to publish in Welding News 
various extracts from the technical press of all countries, to- 


been 


Welding 


London, that they are planning to issue quarterly 


gether with other articles relating to welding which may be 
considered ot 
Members 
or other detailed information regarding welding subjects, with 
a few to having them published in Welding News if they are 
considered suitable 
W elding 
mitted to reproduce articles which have already appeared in 
that 


value to the members as to be 


special interest to members of the Institution 


have been invited to submit to the council articles 


Arrangements have been made with the 


Journal, London, whereby the Institution is per 


magazine and which the council considers to be of such 


The 


worthy of re-publication. 


first issue of Welding News bears the date line of October. 
1929, It contains articles on bronze welding cylinder blocks, 
arc welding cast iron, testing welds for soundness, welding 
duraluminum and sheet metal welding, together with brief 


abstracts of a number of articles appearing in the technical 


press of Europe and the United States. 


NEW HANDBOOK ON ARC WELDING 


\lloy Welding Processes, Ltd., London, England, have 
recently published a new operator's handbook for electric are 
welders This is prepared for free distribution to their cus 


tomers and friends in the welding industry. The book starts 
well prepared set of welding instructions for be 
then follows a description of the A. W. P. 


which involves the use of a special coated electrode material. 


with a very 
ginners, process, 


Various types of electrodes for different 


work are 
described, after the theory of their method of coating has been 
explained. 


classes of 


here are also included tables of data on current 
values, electrode consumption, rate of welding, etc., for various 


The book 


machines and 


types of joint in different thicknesses of material. 


concludes with illustrations of various A. W. P. 


a number of interesting welding operations. 


AN ELECTRIC AND GAS WELDING WIRE 
CHART 
Quite an attractive welding chart has been prepared sug- 


gesting the proper welding wire to use on a great variety 


of jobs for both gas and electric welding. In each 


case 
there is a description of the physical characteristics of the 
best 


with various sizes. 


wire, the types of work it is and the 


In the field of gas 


used on, num- 
ber of amperes to use 


welding a number of 


bronze, 
Around the mar- 
gins of the chart are several valuable tables giving melting 
points ot 


steel alloy rods, cast iron, 


brass, and aluminum rods are described. 


metals, diameters of wire for various thickness 


of work, tensile 
Also a number of hints are given for 
handling special kinds of jobs. 


approximate strength of metals, and other 


miscellaneous data. 


Many welders are acquainted 


with the first edition of this chart, and this new revised 
edition should be of interest to every welder. It is issued 
by Williams & Company, 901 Pennsylvania Ave., Pitts- 
burgh, Pa 
DEALER WANTS MORE LINES 
Mr. Roy Thomas, proprietor of the Torch Shop, 1617 E 


Vernon St., Los 


Angeles, California is doing a thriving busi- 
ness in oxy-acetylene welding and cutting equipment and weld 


ing supplies of all kind Mr. Thomas had a very wide experi- 


ence in the repair of different kinds of apparatus, and conducts 


an unusually large repair department. A recent letter from 


him indicates that he 


is on the lookout for agencies for arti- 


cles used in connection with welding and will be glad to 


receive literature from manufacturers who are looking for 


good representation in a Los Angeles district. 





( Ictober, 19 


NEW QUASI-ARC LITERATURE 
Quasi-Arc Incorporated, 11 W. 42nd St., New York ( 
recently published a series of bulletins regarding the Q 
Are Welding System. One of these describes the chara 
of these electrodes and lists the advantages which are cl 
for them. The a description of 
action on welds and describes some interesting corrosion té 


dal 


second includes corr 
The third is a set of instructions for operators who uss 

electrodes. These instructions include the proper preparat 
of the joint and the proper welding procedure for a numb: 


different types of work. 


News of the Industry 
A full day class in the Cleveland Welding School dey 
Tuesday, September 24, to an inspection trip in the plant 
Mr. Steven M. M 
charge 


the Gas Products Company of Cleveland. 
took the 
method of charging generators, following this up by sh 


superintendent, body in and showed 
the method of attaching cylinders to the line after the pr 
amount of added to the 


them the method of determining by weight the amount 


acetone had been cylinder, s| 
contained in each cylinder at the end of charging, a1 
took them to the loading and shipping departments 
monthly inspe 
trips that the Cleveland Welding School will stage duri 
winter season. 


This particular trip is one of the regular 


The 
the appointment of Erwin J. 
Sales. Mr. Mohr has had 


sales work as he will conduct for the Gunite Corporati 


Gunite Rockford. 
Mohr as 


many 


Corporation of Illinois, an 
Manager of Indu 


years’ experience 


working with machinery manufacturers to solve proble: 
save costs through the use of special ferrous metals. Mr. M 
is widely known in the field, having served for many ul 
sales manager for the Kinite Corporation of Milwaukee, \\ 

R. D. Thomas and Company of Philadelphia and New 
announce’ that they are now distributors for the new A: 
Electrodes. These electrodes have been developed in Belg 
and are extensively and favorably known throughout Eur 
but have only recently been introduced in this countr 
description of these electrodes was given in The Wel 
kngineer last month. 

Mr. M. E. Danford, for more than seven years Works M 
Middletown The American R 


Mill Company, has been appointed Assistant Vice-Presid 


ager of the Division of 
of that company, according to an announcement issued 
‘ober 4th by Mr. Charles R. Hook, Vice-President and Ge 
Manager. 

Compressed Industrial Gases, Inc., announce the foll 
organization changes effective October ist 

W. J. Lacey has been appointed manager of apparatus 
supply department, with headquarters at 19 N 
Chicago, IIl. 

R. E. Morgan has been appointed district manager 
Burdett Oxygen Co. (Oklahoma), with headquarters at 
Hudson St., Oklahoma City, Okla. 

R. J. Bailey has been appointed district manager of Bur 
Oxygen & Hydrogen Co. (Pittsburgh), with headquarter 
40th St. and A. V. Ry., Pittsburgh, Pa. 


Sheld 


William D. Seymour Company, Inc., 614 South Peters St: 
New Orleans, a dealer in welding supplies, has been elect: 


member of the Gas Products Association. 





The 
ber three, a motion picture of pipe welding, 
Gas Products 


Modern Engineering Company exhibited Filn 
prepared 


Association, at St. Louis, during the latte 


of September. 








ol eT. 1929 


D. J. Will, vice-president of the Stuart Oxygen Com- 

San Francisco, distributors of Rego Apparatus, was a 
r at The Bastian-Blessing factory the latter part of 
tember. 





noval of the Chicago offices of the American Chain Com 


Inc., and Associate Companies, on September 28, to 


quarters on the seventeenth floor of the Chicago Daily 


s Building, Room 1765, has been announced. This move 


e part of the American Chain Company further central 


the Chicago offices of several of the companies associated 


it. The Associate Companies affected include Ford Chain 
Company, Highland Iron and Steel Company, The 
ley Manufacturing Company, Page Steel and Wire Com 
Reading Steel Casting Company and Wright Manufac 


g Company. 


\V. A. Smith, proprietor of the Acme Welding Supply Com- 
33-36 West 6ist Place, Chicago, is a distributor of Meco 
ding and Cutting Equipment, also rods and other welding 


plies. 


B. Whitemore, 


Salt 


president of the Whitemore Oxygen 


pany, Lake City, Utah, hydrogen pro 
ers and distributors of National Carbide and Meco Welding 


recently New 


oxygen and 


visited Chicago, Washington 


aratus, and 


\n article in the September, 
Water Works 
sulting physicist, Berkeley, 


1929, issue of the Journal of 


\merican \ssociation, by Lloyd T. Jones, 


Calif., describes and illustrates 


construction of a flange welded pipe line 500 feet long 
2 feet in diameter, at the Jackson Creek Spillway of the 
lokelumne reservoir. The pipe was fabricated in 30 foot 
gths. The flanges were wide, and about four times the 
kness of the steel of which the pipe was constructed. The 
ipal claims made for this type of joint are (1) it elim- 


tes residual welding stress and is applicable to pipe lines 


ven the largest diameters, and (2) it provides a semi 


ible joint to care for seasonal temperature stresses or acci- 


that 


ntal stresses may be imposed on the pipe line. 


ie name of the Victorian Institute of Welding Engineers 


been 


changed to, “Australian Welding Institute.” At a 
eting of the Institute held September 19 the program 
tured a lecture on “Speed Welding with the Automatic 

hine,” by Messrs. A. Aird and A. Horn 


lenry Booth and Jack Kelly of the Shawinigan Products 
oration, New York, were in Chicago for the week end, 
ver 12th, following their visit to the International Petro- 


Exposition at Tulsa 
the World Engineering Congress and World Power Con- 
nce in Tokyo H. G. 
fe urrent 


will 


Reist, engineer in charge of alternat- 
Electric 


Steel in the 


engineering department, General 


“Rolled 


Com 


read a paper on Construction 


ectric Machines,” and Frank P. McKibben, consulting 
neer of the same company will read a paper on “Structural 

Welding.” 
red Squire, formerly in charge of sales in the Chicago 
rict for the Alexander Milburn Co., is now representing 
Chicago Grinding & Machinery Co., distributors of K-G 
ling and cutting apparatus 
' ; = 

L. Goodrich, manager Oxygen Department of Swift & 


any, Chicago, spent his vacation at Walworth, Wis.. dur- 
ie latter 


t part of September 
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Engineers of the Victorian Railway Construction branch, 


amount ot 
In the 
Darling 


\ustralia, can be given credit for a considerable 


pioneer work in the application of welding to bridges. 


construction of a new single track between and 


Glenwaverly there are five welded bridges in course of con- 


struction. Each of the bridges consists of one through span 
and two or more deck spans. 

The latest addition to the list of firms whose system of 
electric welding has been accepted and added to Lloyd's 


Register of Shipping is the Premier Electric’ Company, Ltd., 
] 


of Abbey Wood, 


London. 


The Office Central De L’ Acetylene Et De La Soudre 


Autogene, Paris, is preparing to publish a series of twelve 
posters printed on heavy paper so that they may be affixed 
to the walls of welding departments, schools, etc. These 
posters contain suggestions of a general nature, safety sug- 
gestions, information regarding the welding flame, prepara 


tion, exe: welds, 


expansion and contraction, defects in 


welds, testing welds and cutting. 

e American Rolling Mill Company has accomplished 
some remarkable results this year in its safety program. The 
men of the eastern works of the Middletown Division estab- 


lished what is believed to be a world safety record for a large 
steel plant. Up to 5:15 on the morning of September 11th 
it had gone 47 days and a total of 1,241,823 consecutive man 
hours without loss of time because of accident. The Armco 


Girls have been as enthusiastic as the men. On Labor Day 
their first-aid team won the Girls’ Station Championship with 
794 points out of a possible 800 at the Coal River District 
meet of W. Virginia and in a later meet increased this score 
to 796 


‘Metal Arc Welding in Naval Con 


which 1s 


by Chief 
treatise 


Germany, 


structor Lottman, is the title of a being 


published in serial form in Marine Engineering. The paper is 


edited by nes \W 


r 


port News Shipbuild 


Owens, director of welding at the New 


ing and Dry Dock Company, who is well 


known to the industry as the author of “lkundamentals of 


Welding,” ar 
At the conclusior 


d winner of the Lincoln Prize Essay Contest. 


the paper Mr. Owens will contribute an 
\merican 


original discussion and a comparison of German and 


1 
welding practices 


\ handsome example of high grade welded construction on 


heavy plate is illustrated in current advertisements of the 


Blaw-Knox Company, 


known as thi 


showing their steam purifier, which is 


Drum Type Tracyfier. 


It is reported that there is now under construction by 
Deschimag at Hamburg an electrically welded merchant ship 
of 11,000 tons for the North German Lloyd line. It is ex- 
pected that the ship will be launched in three or four months. 
The Hamburg agency of Lloyds of London and German 
insurance companies generally have placed electrically welded 
ships in the highest registry. 

Arc welded construction is an important feature of the 
Cliff ste ectiona iler which is being manufactured by the 


Terre Haute Boiler Works Co., Terre Haute, Ind These 
boilers are made of 5/16 inch steel, and on account of the 
sectio feature in be made into a wide range of sizes from 
standard units \ll sections will pass through an ordinary 
door lov 


\lexander F. Jenkins, President and Treasurer of the Alex- 
ander Milburn Company, Baltimore, Md., is sailing for 
Eng Satur October 12th, on the S. S. Leviathan 
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A new Prest-O-Lite acetylene gas plant, located at 575 Kirk- 
land Street, Grand Rapids, Michigan, has just been placed in 
operation by the Prest-O-Lite Company, Inc., of New York 
City. The plant, located on a private siding of the Michigan 
Central Railroad, commenced actual operations on September 
16. This latest addition to the growing chain of Prest-O-Lite 
acetylene gas plants is the superintendency of Mr. 
George Rose, Jr. The District Superintendent is Mr. W. L. 
Potts whose headquarters are at the Cincinnati Linde Plant. 
Mr. S. P. Murphy is 
quarters at the 


under 


Division head- 


Pitts 


Superintendent, with 


Bowman Bldg., Third and Ross Sts., 
burgh, Pa. 


Col. O. E. Engler, president The Balbach Company, Omaha, 
Neb., after devoting two weeks in active service of The United 
States Army, decided that this, together with his activities as 
president of the was sufficient 
justification for a vacation and traveled to Colorado Springs 


Gas Products Association, 


Mr. E. Avery Jordan, representing Smith Welding Equip 
ment Corporation, will exhibit the Gas Products Association's 
motion picture film number three, which illustrates pipe weld 
ing, at Seattle, Washington, October 21st. 


A new Linde Oxygen plant located at 1628 Cascade Street. 
mr. j. J. 
McKeen is superintendent of this plant and Mr. R. S. Ham- 
ilton, whose headquarters are at the East Buffalo Linde plant, 
is District Superintendent 


Erie, Pa., commenced operations August 21, 1929. 
I g 


Arvid Wickstrom 611 Bldg., Duluth, Minn., 
distributor of Stoody products and Hansen arc welders, was 


Providence 


a visitor in Chicago early this month. 


Electric Are Cutting & Welding Co., Newark, N. J., an 
nounce opening of a Southwestern sales office in the Allen 
Bldg., Dallas, Tex 


At the recent annual meeting of the National Safety Coun- 
cil, held at the Stevens Hotel, Chicago, J. I. Banash, consult- 
ing engineer of the International Acetylene Association, was 
elected treasurer of the Council for the ensuing year. 

\ base of pressed steel channel sections welded into a single 


unit and having the grates installed is a feature of the electric 
welded steel heating boilers made by Johnston Brothers, Inc., 


Ferrysburg, Mich., and described in their new bulletin No. 
H-200 

lr. McLean Jasper, director of research, A. O. Smith Cor- 
poration, Milwaukee, furnished to the Iron Age of Sept. 26, 


a discussion to the effect that today vessels can be made 
which will not fail other than in the steel of the plate, with one 
photograph representing the endurance limit of the steel in 
the weld and adjacent to the weld, that in the weld being de 
cidedly photograph of a vessel which 
has been in service 34% years and was withdrawn and tested 
to tailure. 


higher, and another 
The vessel had corroded from a thickness of 2% 
Failure avoided 
The Smith engineers recently staged 


inches down to a thickness of 1.6 in the plate. 
the welds completely. 
a train wreck to test the efficiency of a welded steel sphere, 
72 inches inside diameter, of 1% inch plate, designed by them 
tor the transportation of helium gas. 
wrecked but the 


The car was completely 
The 
to further severe tests and broke 


sphere showed no sign of damage. 


sphere was then subjected 


into nine pieces after the application of pressure had increased 
inches 


its diameter 17 In no place did the break follow the 


Wwe Id 
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General Welding and Equipment Co., formerly locate: 
75 Brookline Ave., Boston, Mass., has moved to new quart 
at 70 Landsdowne Street, thus tripling their facilities, w! 
being overcrowded due to the 
and and 


were increased demand 


welding cutting apparatus automatic cutting 


chines. 


The regular October meeting of the executive board 
Compressed Gas Manufacturers’ Association was held in 
nection with the usual October luncheon on Thursday, 0 
ber 17, at the Hotel Astor, New York. 
The 


across 


work of installing 5,700 feet of 8-inch steel gas 
Hudson Gas & Ek 
E. Myers | 


are also building a 20-inch steel welded gas mair 


the Hudson River for Central 
Corporation was started September 27 by the L. 
They 
tween Cicero Avenue, Chicago, and Lyovs, Illinois, the 
job being under the direction of Supt. K. W. Hansen. 


R. G. Richards, formerly connected with the Barnes \\ 
Fence Co., Detroit, has recently 


Weldit 


been appointed repres« 
tive of the Acetylene Company, Detroit, in west 
Michigan. 

The great field of usefulness for Naylor Spiralweld 
made by the Naylor Spiral Pipe Co., Chicago, for oil, gas 
water lines, is beautifully illustrated in‘their recently pub! 


Bulletin 29-2. 





lassified Ads 


Help Wanted—75c per line, minimum 4 line 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address 








Men Wanted—Three experienced electric welders who ! 
been working on men-of-war for several years and art 
to make calculations, want position in America. Reply, stat 
salary, to H.N. 7503, Rudolf Mosse, Hamburg (Germany 





Position Wanted—As welder in charge of maintenance: 
large plant. Have had seventeen years of gas welding 
perience on a wide variety of production and job shop w 
experience, and want Address 207, 


Some arc more. 


Che Welding Engineer. 
OXYGEN-HYDROGEN-ACETYLENE PLANT 
For Sale—Complete Electrolytic Oxygen and HMydros 
Plant made up of 115 type “B” ELECTROLAB cells 
pacity per 24 hours—13,248 cubic feet oxygen; 26,496 cu 
Acetylene generator—3,000 cubic feet per ! 





feet hydrogen. 


capacity. Equipment includes compressors, high and 
pressure tanks and all accessories. In first-class condition 
can be seen in daily operation. Address 204, care 


Welding Engineer. 





Position Wanted—Welder and Machinist with a wide li 
practical experience will be open for position January 
Address 205, care The Welding Engineer. 





Salesmen Wanted—To sell and demonstrate arc wel 
machines in Eastern territory. 
Best 
Engineer. 


Must be experienced w 


references required. Address 206, care The We! 





Position Wanted—Gas welder, wants job as aircraft wt 


Three years’ experience in general shop welding Ad 


211, care The Welding Engineer. 
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AL te AY AL AYE 


S pioneers in 
a every phase 
of oxy-acetylene 
welding and cut- 
ting. the thor- 
oughly experi- 
enced engineer- 
ing and service 
organizations of 
these companies 
ean help you in 
the proper ap- 
plication of ox- 
welding to your 
present work 
and to new pro- 
duction activi- 
ties. 


Ment guee 








POS 


ee en | 


Fulfilling every mal for Oxwelding and Cutting... 


rton ono age crass oo 
a4 


LINDE OXYGEN 
The Linde Air Products Company Oxweld 
— Apparatus and Supplies 


Srest-O Lite Oxweld . .egu Company 


Dissolved Acetylene Ui ite), mer \:i-i)e) 3 


The Prest-0-Lite Company. Ine. Union Carbide Sales Company 


Units of 
UNION CARBIDE AND CARBON CORPORATION 
General offices liga Sales offices in 
30 East 42nd Street Principal cities 
Ae Cl ea ee throughout the country 


64 Linde plants -45 Prest-O-Lite plants—154 Oxygen Warehouse stocks 138 Ac etylene Ware- 
house stocks—38 Apparatus Warehouse stocks -235 Carbide Warehouse stocks 
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PHILADELPHIA, PA. 


Gas and Electric 
Welding Wire 





EDGCOMB STEEL 


Distributing for 


AMERICAN STEEL & WIRE CoO. 


PREMIER TESTED WELDING WIRE 


Complete Stocks for Immediate Delivery 


NEWARK, N. J. 


A Type for 
Every Purpose 











It depends on the job— 


a lightweight Glove. 





Some welders use Gloves, others prefer Mittens. 
Glove, lined, unlined, or reinforced on the palm or fingers; others want 
Whatever your job requires, we make it in leather 
or asbestos; also, Aprons and Sleeves. 


THE OLYMPIC GLOVE CO., 611-621 Broadway, NEW YORK 


Some require a heavy 





Welding Apparatus Salesman Wanted 


full information in first letter 


Oxy-acetylene. Give 
Address 208, care The Welding 


engineer 

Welder—All around job shop. This is a year around job 
Qualify you must be able to handle both electric and acety 
lene. Must be skilled repair welder. State salary and quali- 
fications in first communication. Pavlik Bros. Machine & 
Welding Co., Kenilworth, Illinois (suburb of Chicago) 

Position Wanted—I‘lectric welder with one and a half vears’ 
experience Can weld heavy or lght materials \ddress 
Box 209, care The Welding Engineer 

Wanted—Welding Engineer for company manufacturing 
welding wire exclusively Must be salesman and familiar with 
the needs of big users of welding wire. Salary and interest in 
business to the man we hire \ddress 210, care The Welding 
engineer 








LOOK AT THIS 
Of All Bargains, This Is Best 


Machine Shop and Foundry combined located in the 
heart of MUSCLE SHOALS amidst the Nation's rich- 
est deposits in RAW MATERIALS can be had with 
very SMALL outlay of cash, and balance on EASY 


TERMS. OWNERS RETIRING. Property alone 
worth practically amount asked for entire business. 
Annual net income over twelve thousand. ACT 
QUICK. 


O. P.GREEN, Sheffield, Ala. 




























REP FLUX and REP RODS 


The Solution of Your Problems In The Repair of 


Scored Cylinders, Water Jackets, Radiators 


The great need for a Flux which 
will absolutely Tin Cast Iron has, 
after years of experiment by the 
Kansas City Oxygen Gas Co. been 
supplied in Rep Flux. 


Rep Flux will tin any metal but 
Aluminum — pre-heating unneces- 
sary—only a small flame is needed 


Rep Flux will tin scored cylinders 
without removing block from 
chassis. Scores are then filled by 
applying Rep Rods by small welding 
flame. 








Large returns for small invest- 
ment. 


Complete catalog Welding and 
Cutting equipment and _ supplies 
furnished on request. 








Kansas City Oxygen Gas Co. 


Pioneer Gas Manufacturers of the West 


2012 Grand Ave. Kansas City, Mo. 














FOR SALE—Gibb Arc Welder Serial No. 629-220 Volt 
60 cycle 200 amp. 75 KW. In good condition. Used 
but a short time. Will be sold at less than one half the 
price of new. 


KEYSTONE PIPE & SUPPLY COMPANY 


BUTLER, PA. 





REBUILT ARC WELDERS 


We have in stock General Electric and Lincoln Electric motor driv« 
welders; also GE and Wilson gasoline engine drive welders. 

We buy, sell and repair welders. We are also factory representatives 
for new machines. 


GOODMAN ELECTRIC MACHINERY CO., 
126 Green St., Newark, N. J. 














TISCO 











MANGANESE STEEL WELDING WIRE }’ to 5,” dia. 


The premier rod for the repair, or building up of worn Manganese Steel 
Track-work and other castings requiring a hard tough surface. Manufactured 
A the makers of Tisco Manganese Steel 
this remarkable metal. 


WM. WHARTON JR. & CO. INC.TAYLOR-WHARTON IRON p co. 


STOCK SHIPMENTS 
; the first in America to produce 


EASTON, PA HIGH BRIDGE, N. 
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Let us furnish the correct Seneca | 


ENECA Brand Welding Rods are made Brand 
for a wide variety of uses. We select Welding 
the materials carefully. Their production Rod 


is under the strict supervision of men with 
years of experience. Whatever your weld- 
ing needs there is a Seneca Brand Weld- 
ing Rod for them. Tell us your problems; 
our engineers will select the correct rod 
for your purpose. 





You can’t afford to 
slight the metal that 
goes into your welds. 


"THE SENECA WIRE & MEG. CoO. You can put your 


Established 1905 confidence into 
Fostoria Ohio Seneca. 


Sales Representatives Wanted—Commission Basis 


Membership 4 ELDR RITE 


In The 
: . ARC WELDING MACHINES 
American Welding 


There is a grade of Seneca 


to meet every requirement. 





























Society Is Testimony 
Of Your Interest 
In Welding. 





Send Your Request For WELD™TE 
Junior 


For the welding shop or 
plant maintenance 175 
Amp. Price $450. 


Application Blank To 











° W ° Proven Superior 
American elding From Every Standpoint 
Society Write us for information 
33 West Thirty-Ninth Street New York, N. Y. THE ELECTRIC WELDING MACHINE CO. 
1530 E. Larned St. : DETROIT, MICH. 














FACTORIES: Detroit, Mich.; Walkerville, Ontario 





~] 


ho 
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Uniform 


Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied im the following size 
cylinders: 
10x30-In. size - - 
12x36-in. size - - 
12x44-In. size - - 


125 cu. ft. cap. 
225 cu. ft. cap. 
275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 71 Broadway 
New York City 


BRANCHES: 
600 W. Jackson Blvd. 683 Atlantic Ave. 
Chicago. Ml. Boston, Mass. 
708 Thrower Bidg. 417 Market Street 
Atlanta, Ga. San Francisco, Calif. 

















October, 19 





>» 














HANDY 6& HARMAN 





Handy 
Silver Solders 


Are offered in 12 
Guaranteed Formulas 


Each composition has its own defin- 
ite range of uses. For instance: 


“TL”—fusing at 1600° F.; a low- 
silver formula for heavy work 
in brass, bronze, copper or 
steel. 


“ATT”—fusing at 1500° F.; higher 
in silver, ideal for extruded 
brass and bronze which it 
nearly matches in color. 


“SS”—fusing at 1435° F.; com- 
pounded especially for weld- 
ing or brazing stainless steel. 


“DT”—fusing at 1445° F.; admirable 
for nickel or monel metal, 
where it is not necessary to 
match color. 


“RT”’—fusing at 1325° F.; relatively 
high in silver, remarkably 
free flowing. Matches color 
of nickel or monel; ideal for 
brazing delicate parts that 
cannot withstand high tem- 
peratures. 


There are seven other standardized 
“Handy” compositions. All 12 are 
offered in the form of wire, rods, strips, 
sheets and filings. 


“Handy Book of Silver Solder (W)” 
describes them all and gives much use- 
ful data on welding, brazing and sol- 
dering. Send for your copy. 


HANDY & HARMAN 


Executive Offices 
57 WILLIAM ST., NEW YORK 


Plants 
Bridgeport, Conn. Providence, R. I. 
Fulton & Gold Sts., New York City 











Sallam. fe 
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K-G WELDING & CUTTING CO. 
515 W. 29th St. New York City 


ee 








= following K-G dealers are ready to take care of your apparatus requirements promptly. 
VELDERS SERVICE co. WISCONSIN MOTOR SUTTON-GARTEN CO. WELDING & SUPPLIES CHICAGO GRINDING & 
29 2nd Ave. PARTS CO. 217 W. 10th St COMPANY MACHINE CO. 


Pittsburgh, Pa. 2354 Cottage Grove Ave. 
WELDERS SUPPLY CO. Chicago, Ill. 
700 McCulloh St. 
Baltimore, Md. 
H. H. KRESS 


PASSAIC-BERGEN 
WELDING WORKS 
1718 Sansom St. 650 Main Ave. 
Philadelphia, Pa Clifton, N. J 


ccc by 


Indianapolis, Ind. 


F. BRASS AUTO 
SUPPLY CO., Inc 
17 Burnet St HARRY P. WINSLOW 


New Brunswick, N. J. 


Have a KG Outfit 
Ready for the Next 
Break. 


ECAUSE breakdowns are not made to order 
you cannot tell how large or how small the 
next one will be. You do know that you must be 
prepared to repair it immediately or lose money 
while you wait for new equipment. This com- 
plete K-G unit for welding and cutting is your 
insurance against long shut-downs. Its range of 
service is so complete that you can depend upon 
it for every job. 


K-G Welding and Cutting Torches are guaran- 
teed to be absolutely free from back-flashing. 
Simple and scientific construction makes this 
possible at a reasonable cost. Perfect fitting tips 
and smooth operation conserve gas and time. 
A K-G Torch will increase your respect for the 
oxy-acetylene process. 









3445 Parthenais St., 
Mortreal, Canada 


2117 Tilden St. 
Chicago, Ill. 


CENTRAL OHIO 
WELDING CO 


SIGHT FEED 
35 Vinton St GENERATOR CO. 783 N. 4th Street 


Worcester, Mass W. Alexandria, Ohio Columbus, Ohio 




















Arc Welding 


Handbook 


BY C. J. HOLSLAG 


A simple and practical manual of instruc- 
tion in arc welding. The beginner is led 
step by step to complete mastery of the 
process. The supervisor is furnished a 
reliable guide for the training of new 
operators. The experienced operator is 
posted on principles which were over- 
looked in his first teaching. 


250 Pages 
Well Illustrated 


Price, $2.00 


The Welding Engineer 


Book Dept. 


608 S. Dearborn St, Chicago, IIL 

























Automobile Welding 


with the Oxy-Acetylene Flame 
By M. KEITH DUNHAM 


XPLAINS in a simple manner 

E apparatus to be used, its care, 

and how to construct necessary 

shop equipment. Proceeds then to 

the actual welding of all automobile 

167 Pages parts, in a manner understandable by 
everyone. 


Gives principles never to be for- 
CLOTH gotten. Aluminum, cast iron, steel, 


copper, brass, bronze and malleable 


BOUND iron are fully treated, as well as a 
clear explanation of the proper man- 
ner to burn the carbon out of the 

, combustion head. 
Price 


AUTOMOBILE OWNERS, GARAGE AND 
1 50 SERVICE STATIONS, BLACKSMITHS 
s . AND MACHINE SHops, as well as 
industries using the oxy-acetylene 
flame, will find this book of the ut- 
most value, since the perplexing 
problems arising when metal is 
heated to a melting point are fully 
explained and the proper methods to 
overcome them. 


The Welding Engineer 


608 So. Dearborn St., Chicago, IIl. 









































Wickwire Spencer 


Steel Company 


42 E. 42nd Street 
New York City 


slight 

the rod 
and spoil 
... the weld 


HEN you simply specify 
“welding rods,” you can- 


not hope to get high- 
grade welds. 


If you specify WISSCO 
Welding Rods you insure 
against loss and disap- 
pointment. 


They are carefully 
graded to meet specific 
requirements and are 
pre-tested to insure qual- 
ity results. 


If you have a welding 
problem our Engineers 
and Metallurgists will 
aid you in its solution. 


Their experience is the 
broadest; their services 
cost you nothing. 


Call upon them on any 
welding question. 











WISSC 


WELDING 
RODS 
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hetter offer can 
you suggest? 


If you have never used Bridgeport 
Welding Rod, we want you to get 
acquainted with its merits. From 
the thousands of testimonials we 
have received since welding was in 
its infancy, we could probably select 
one that describes results obtained 
with Bridgeport Welding Rod on 
practically the same work as yours. 
But we believe you'd rather make 
your own tests, see results, and 
determine for yourself the merits of 
Bridgeport Welding Rod for your 
particular work. 


If you agree with us, just mail us 
the coupon below and we'll send 
samples of any size, or type, you 
desire. No cost or obligation in- 
volved. All we ask is a fair trial. 


BRIDGEPORT BRASS CO. 
Bridgeport, Conn. 





(COU PON) 


BRIDGEPORT BRASS CO., 
East Main St., Bridgeport, Conn. 


Send me a free sample of the Bridgeport Welding R 
checked below I'll give it a fair trial 

Bronze 4” 

Manganeze Bronze 4” 

Brazing Rod 4” 

Name 

Company 

Address 


City State 
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Cut the Cost of Gas Welding from _ \3 
| 25% to 40%, by using the : , 


WELDIT GASAVER 










to check gas 
wastage 


















aes N you stop weld- 
hang the torch on 
handy hook. The flame 
s out. Gas consump 
stops. To start again, 
the torch from the 
, Pass tip over pilot 
, and you're ready 
iin, with the same 
ne adjustment. No gas 
rned while torch is 
All Weldit Gas- 
|} avers are equipped 
| wit special 
| valves which 
































1ut ti ll ~ 
| clees should the <{> <i 
torch flash back, <«{ ei 
| thus preventing > < 
| injury to opera- A ed b 
tor or equipment. National Board of * ., 4 
| Licensed Under Basic Patents 
| i 
Welding Torches Cast Iron Rods ty o 
3 a | R § Flow 
| cutting, Torches Welaine Hew £ mooth Flowing : 
| Lead Burning Equipment Fluxes & Solders os 
Weldi Wi Saf oves 
| Welding Goggles Sona ey MOOTH Flowing” is the outstanding 
characteristic of Elecweld Special No. 6 
: Rods, because they are treated in our plant ; 
WELDIT ACETYLE NE CoO. rs to have that quality to a marked degree. 
| a aie 34 Supplied medium hard or soft. Recom- ‘ 
mended for tanks, boilers, etc. wherever 
| 634 Bagley Ave. DETROIT, MICH. maximum ductility and non-porosity are 
5 required. In coils or 14” lengths. G 
56 
Kas A Rod for Every Job 
EUROPEAN LABORATORY SKILL Ss In Gas or Electric Welding 











General Steel Welding 
Alloy Steel Welding 
Cast Iron Welding 


“ts 
applied to me Large stocks of welding rods—both gas and 
s electric—are carried in our Chicago plant 
AMERICAN MASS PRODUCTION 33 Sct Guiana, 
by se WILSON COLORTIPT HIGH MANGANFSE 
NORWELD SPECIAL NICKELWELD 
ARCOS COATED ARC WELDING ELECTRODES KE NORWELD ELECWELD SPECIAL No. 6 
as CASTWELD ELECWELD No. 10 and No. 18 
. a3 BRONZEWELD STEELWELD 
| Special rods for: Fe HICARWELD VANADWELD 
| "3 
es 





STEEL 








fo fy ys or tt fo 







| ° es 
Pure Aluminum and Alloys ms ; 
™ ma SOR PORATION, 
| Reinforcement of Manganese Steel; open rey 1298 a ii Chicade, tiinele 
hearth rails and frogs. a ianipiegieiaions ee 
| . . OES 2 4 a RS . OFFM 
Cutting and preparing steel before 3s | acne - 
weldi $$ 
mesh ; as Steel—Monel Metal—Nickel—Brass—Nickel Ka} 
An op portunity is now open for those S$ Zinc—Copper—Copperweld—Nickel Silver— 
interested in marketing these rods. es Phosphor Bronze—Aluminum 

Write for full information. Ss :s 
3s SEND FOR THE WELDER’S GUIDE 
| ss ; 

| imal 


Steel Sales Corp., 129 S. Jefferson St., Chicago 


w 
w 


\ 


ARCOS, INC., 
La Crosse, Wisconsin City re State 
| Subsidiary of LaSoudure Electrique Autogene, S. A. of 

Brussels, Belgium. . ‘ 


Gentlemen: Please send me the Welder’s Guide, a practical 
book on welding. 


% We do— Elec. JAC OD.C. O Acetylene welding 


——, 





cS tsb) fa 


Firm 


Street 


al 
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Cutting Acetylene Costs For 
Both Producers and Users 


Tests have proven that Hackney Acetylene Cylinders 
require the least possible amount of acetone for a full 
charge of gas—that their discharging time is longer— 


and that they retain less inaccessible gas. 


lower costs for both 





This can mean but one thing 
producer and user. Because they require less acetone, 
Hackneys cut charging costs for the producer. Longer 
discharging time and a minimum of inaccessible gas 


means more value per cylinder for the user. 


Directly responsible for this is Hackney’s filler. Many 
Hackney Cylinders have been in service for years and 
have to their credit filling records that mount up into 


the hundreds. 


terioration, indicating that Hackney Cylinders are built 


Still their cores show no signs of de- 


to last. 99,5,° of all those manufactured in the last 
17 years are in active service today. Such a record 


speaks for itself. 


Send for more complete information 


PRESSED STEEL TANK COMPANY 


MILWAUKEE, WISCONSIN 
1155 Continental Bank Bldg., Chicago 
1331 Vanderbilt Concourse Bldg., New York 
5731 Greenfield Ave., Milwaukee 











( Ictobe ! 











Apply this formula 
to your business 


Let a= number of cu. ft. of acetylene you us 


b = price you pay per cu. ft. 
¢ = price per pound for which you can buy 
bide 
then 
(a x b) — 1/5 (a x c) X 
where X is the amount you can save every 
installing a 


SIGHT FEED 


ACETYLENE GENERATOR 


Approved by the 
Underwriters 







A safe, convenient and economical way 
te obtain acetylene. This generator has 
several exclusive features. 





Made in four sizes to suit the 
requirements of any shop. Uses 
carbide of a standard size. 


SIGHT FEED 
GENERATOR CO. 


WestAlexandria 110 E. 42nd St. 
Ohio New York City 


Write for complete details 














FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and refiected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ers is made of leather which 
has been especially treated 
to stand the heat, and at 
the same time be very fiex- 
ible and durable. 


THE IDEAL FACE 
SHIELD CO. 


468 N. Garfield Ave., 
COLUMBUS, OHIO 
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— first costs wy For 
with low operating and mainten- 
ance costs are points that you are 
interested in because on this de- 
pends your operating efficiency and 
profits. 
From every angle Torchweld meets 
the needs of the production man- 
ager and operator because they 
know Torchweld can be depended 
upon to give superior service. 


If you desire efficiency and econ- 
omy Torchweld is the source that 


assures you of quality products “Built To Stand The Abuse 





EEE 

















which give steady performance and of Constant Use.” 
absolute economy with dependable 
service. Z Send for Catalog No. 29E 


TORCHWELD EQUIPMENT COMPANY 
224 N. Carpenter St. CHICAGO 

















Ordinary coke and limestone 





will not make extraordinary carbide. 


Se 


mt 


Hence National uses iy only 


the purest ingredients it can get. 


Write for illustrated story 


NATIONAL CARBIDE 


SALES CORPORATION, 342 MADISON AVENUE, NEW YORK 
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The GIBSEAMING Process 


The Modern Method 
of Barrel Manufacture 





| 
HREE years of research have developed th | 
Gibseaming Process by which it is possible 
turn out 100 to 120 barrels an hour, wit! 
eee welds that are stronger than the parent metal. Th: | 
= ‘¢ necessity for clamping is eliminated by the Gib! 
wy | | i DD + a [ pet eae Multiple Head Spot Welder which tacks the sh: 
ii Pak in six spots without moving it. The welding roll 
AnD tie on the Gibseamer are driven by specially shap¢ | 
3g °F- Val Ce veeta knurls which maintain a constant face width, one | 


peenee 3 set of rolls welding 25,000 barrels with no atte 
Fr i Up xX teeter tion whatever. 
ent f of To reduce costs and to produce better barrels, th: 
GIBSEAMING process is the last word in barré 
~ manufacture. 
For. is i M ETFALS GIBB WELDING MACHINES CoO. 
Bay City, Michigan 


ST TS ott a ch ee Manufacturers of 
INTERNATIONAL OXYGEN CoMPANY 


“ ; ELECTRIC WELDING EQUIPMENT 
Main Offices 3 Newark, N. J. : Arc Welders Welding Presses Seam Welders 


Branches: NewYork Ditsburgh, Toledo, Buffalo Spot Welders Butt Welders Automatic Welders | 











New England Division BRANCH OFFICES | 
N York — Philadelphia — Clevel i — Detroit — Chicago - | 
The Tariffviille Oxygen Company, ‘Tariffville, Conn, yg er teat heentcooia. Tuel-iiine— 




















Besipes Tue Byres || oe eee! 


This long arm has revolutionized a goodly portion of the 
operations in most modern machinery shops and manu- 
facturing plants. It reaches where no human arm can 
place a heavy, cumbersome stationary tool. It noses its 
> way into tight corners. It turns with lightning swiftness 
A djust- the tool in its tight grasp. 


Safest 


It makes short work of whatever it tackles—speeds up 
Cw a ble 


the slow jobs—enables a man to do more work and less 
“‘fiddlin’ ’round’””—and pays for itself in no time. 








Most 
Comfort- 


ve Balanced 








POSITIVE PROTECTION 


MODEL “00” is a fully patented helmet and its 
principal feature is a_ self-adjusting, sliding lock 
arrangement which enables the helmet to be worn 
in either its active (down) or inactive (up) position. 
It is impossible for the lock to become worn or 
loosened. No slipping or sliding over the face while 
the work is being laid out. Haskins Equipment On Drop Forge Die Grinding 











HASKINS — Shaft Tool Equipment never shirks its tasks 
Se 1 ith ESSENTIALITE L yecause a powertu motor spurs it on with never a chance for rest 0 
PaSES Cupgeeaane miei idleness. The name “HASKINS” is proof of its reliability and service 
$7 50 each Would you know more about it? Your inquiry is invited. 
erator R.G.HASKINS COMPANY 
° e 
CHICAGO EYE SHIELD COMPANY 2° Portable Flexible Shaft Machinery “2. 





2300 Warren Ave., Chicago, III. Branch Offices in 


4639 West Fulton St. Principal Cities CHICAGO, ILL 
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Sellstrom Super-Service Helmet and Handshield 


Nos. 202, 203, and 172 


Until you have used a Sellstrom Super Service Helmet you don’t 
know the comfort of wearing a helmet. A head shield helmet that is 
as nearly perfect as is possible to make anything. 100% increased 
wearing efficiency. 50% less lens replacement cost, and comfort 
beyond your ability to imagine, is what you get when you buy 
Sellstrom super-service helmets. 


Efficient convenience of manipulation and full protection for the eyes are built 
into these light- weight fibre helmets. Sellstrom super-service helmets are de- 
signed to give security to the eye, to fit the head as comfortably as an old hat, 
and to eliminate as far as possible the breakage of expensive lenses. No welder 
will part with a super-service helmet when once he has worn one. 

Sellstrom specially designed lens holder enables wearer to change lens or cover 
glass with minimum effort. All hazard of breaking costly welding lens when 
changing cover glass is completely eliminated in the Sellstrom Helmets. You 


simply press down on the spring catch and lift lens out with hand. Only a few 
seconds required. 










When in the market for welding goggles, 
i. / lens, helmets or handshields, write 


SELLSTROM MFG. CO., 344 N. Ogden Ave., Chicago 














The PIONEERS in the manufacture of 
welders’ protective devices, offer: 


VULCAN Carbon 
Electrode Holder 


for all heavy duty 
carbon arc welding 





EUREKA Metallic Electrode Holder 


Permits the holding of electrode with tremendous 
pressure, but requires only very slight pressure to 
release. Perfect electrical contact between electrode and 
holder, with elimination of current losses and over- 
heating. For 1-16 inch to 1-4 inch diameter electrodes. 
GREAT STRENGTH, LIGHT <> ae AMPLE 
CURRENT CAPACITY. NO SPRINGS. 


Saves time, current, rod and worry. he it. 





Positively will not overheat. Light weight. Easy to manipulate. 
200, 400 and 600 ampere sizes for %”, %” and 1” diameter Electrode. 


DISTRIBUTORS WANTED 
The Fibre-Metal Products Co., CHESTER, PENNA. 


Designers and Manufacturers since 1914 of Bower’s Welding 
Helmets and Hand Shields 


Bonney Welding Flanges | 






















| 
| 


Drop Forged Steel 
Sizes 14’-4 
Plain or Threaded 
Flat or Curved 


A wide variety of 








patterns in all sizes 
carried in stock for 


‘ Maintenance Cost is Lowest with the 
immediate shipment. 


HANSEN vy AkS 


WELDER 


The sturdiest, easiest operating, and lowest main- 
tenance welding machine ever built is the HANSEN. 
It is designed to operate indefinitely, day in and day 
out, on the hardest kind of service. Ball bearings, 
grease lubricated, insure long life, minimum friction 
losses, and freedom from oil trouble. The HANSEN 
has surprising overload capacity. And it is built to 


BONNEY FORGE & TOOL WORKS last 
Allentown, Pa. 


Ask for complete 
charts or send prints 
or samples of what 
you require. 














NORTHWESTERN MFG. CO. 
Clinton and Madison Sts., Milwaukee, Wis. 
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PORTABLE ARC WELDER 











MACHINE of the highest quality, backed by 

years of experience and service, designed and 

built for dependable, efficient and economical 
operation. 

This portable machine combines the portability of 
the ordinary car and the welding facilities of the 
largest stationary machine. 

The smooth arc is easily controlled and of great 
penetration producing a weld that is strong and 
ductile. 

The ease and efficiency of operation of this machine 
will increase production and reduce costs. 


Detailed information forwarded on request 


SHRADER ELECTRIC CO. 


847 E. 31st St. Los Angeles, Calif. 














More Welds at lower cost 
Burke Variable Voltage Welder 


Our Electric Arc Welding Equipments embody 
many new and valuable features that make for 
greater efficiency and economy. 


In addition to the single operator welder, we build 
a two-operator machine which is distinctively a Burke 
development. Either operator can regulate for his 
own requirements without affecting the other oper- 
ator. The results are self evident—greater produc- 
tion, flexibility and lower costs per weld. 

Bulletin 137 gives complete description and superior 
features— Write for it. 


BURKE ELECTRIC COMPANY 
ERIE, PA. 


SERVICE-SALES OFFICES: 
Philadelphia Pittsburgh Cleveland Detroit Buffale 
SALES AGENCIES 
AKRO INDIANAPOLIS 
Berthold Elec. y Eng. Co. W. C. Fletcher Co. 
KANSAS CITY: W. T. Osborn 


New York Chicago 


CINCINNATI 
A.J.Underwood 




















































Welding Rods for Every Purpose 
WILSON WILLIAMS 





a C7 pt 


ELECTRIC ARC 
WELDING WIRE 





WELDING 
WIRE 





ELECTRIC and GAS 
WELDING WIRE 


Samples of any wire furnished free 


High-Grade 
Low-Priced 


Guaranteed Analysis 
Absolute Uniformity 





Immediate Shipment from Warehouse 





Send for a free copy of WILLIAMS WELDING 


CHART containing valuable information for welders. 
WELDING SUPPLIES 
Representing: TORCHWELD EQUIPMENT CO. 
WILLIAMS & COMPANY, INC. 


Main Office and Warehouse 
901-937 Pennsylvania Ave., N.S. PITTSBURGH, PA. 
Cleveland—1748-56 E. 22nd St. Cincinnati—2118 Spring Grove Ave. 














S55: Nn ne Li’ 


Ak ihe 





See the safe dis- 
tance of hand 
from flame 


SURE!! 
STRONG!!! 


The finest torch lighting 
device made. Try it. 


SHOOT-A-LITE CORPORATION 
118 East 28th Street, NEW YORK, N. Y. 
Order from your jobber 





























































THE WELDING ENGINEER 


81 








Look at it any way you like —— 


SHAWINIGAN CARBIDE 





AN 
\\W\\ ca 


NEE: 








SHAWINIGAN PRODUCTS CORPORATION: NEW YORK: Plants: Shawinigan Falls, Quebec «+ Keokuk, Iowa «+ Anniston, Ala. 
well SS 











Crown All-Metal Filler is a mineral com- 
position that repairs cracked waterjackets, mo- 
torheads, waterpumps, porous castings, etc., by 
simply heating the casting to 400° heat and 
rubbing on the Crown All-Metal Filler, whicn 


rust up and make a guaranteed, permanent re- 





Crown All-Metal Filler is the only compound 


that will make an electric weld on cast iron Crown a necessity to every welder. 





Crown Aluminum Solder Co. 


Standard size pound bex, $4.50. 


will penetrate through to the underside and TRADE MARA 


pair. Can be made to flow up. down or side- 4 =. 
ways. Being gray in color, it blends with cast Se (FH WN) R WN CR VV N 
iron and steel, although it can be used on all ECNOMNES 30 cee ne 0 - 
ls. 
— Crown Aluminum Solder (hard) has been tested by the Bureau of 
Standards, Washington, D. C., and shown to possess tensile strength of 
SPECIAL FOR ELECTRIC WELDERS 14,500 pounds to the square inch. Not only aS Crown the Puy made, 


but the easiest to handle and apply, and the saving of labor makes 
Crown Aluminum Solder (soft) is soommpented, 5 or sheet alumin: 


absolutely watertight. It penetrates through icul on bod ork and can be applied wi Pe soldering 
the smallest pin-hole where it is possible for om ~<— the colar 1s properly copied Pre can’t be copareted trom 

water to leak out, and the filler will rust, aluminum with aid of chisel and hammer. The soft is also tS ~ 
which is necessary for a permanent repair. for cracks in casti 


ngs 
Crown tron Metalile Filler is the incomparable metal for filling scored 
Oldest Exclusive Makers of Aluminum Solders cylinders. The special Crown acid is supplied free. 


WRITE TODAY FOR NEW AND LARGER DISCOUNTS ON ALL CROWN SOLDERS 





881 E. 134th Street 
New York City 
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FIBRE 
HANDLE 
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Welding f Equipment 





7 ALMANC 


RELEASE METALLIC 


—_ ELECTRODE HOLDER 


Most Simple—Most Efficient—Metallic 
Electrode Holder be = ‘ae ‘ - 
There are no springs to lose tension for e p is sitive 
WEARING JAW through both jawe. Careful construction has reduced heating 
to a minimum, while the operator is at the same time fully 
protected from shocks. It is simple to quickly insert and 
release the electrodes, which can be used with very small 
amount of waste. Its construction permits the removal or 
replacement of the holder cable with only the aid of a screw 
driver—it is not necessary to use soldering. All of these 
exclusive features make the Almanc Metallic Electrode Holder 
a wise buy. Distributors Wanted 


PATENT SPRING STEEL ALLAN MANUFACTURING AND WELDING CO. 
APPLIED FOR JAWS 726 Washington St., Buffalo, N. Y 


Welding Accessories 

















Ryerson Welding os 


Includes Arc Welders, Spot and Butt Welders, Electric Flue 
Welders, Acetylene Welders, Welding Rod and all 


Accessories 


Offering a complete sales and engineering service available 
from 20 offices. Also the advantage of 86 years of Ryer- 
son experience in the metal working fields. Tell us your 
welding problems—our engineers are always ready to help 


solve them. 


JOSEPH T. RYERSON & SON tc. 


Chicago Milwaukee Minneapolis Duluth Denver Les Angeles San Francisco Houston Tulsa St. Louis 
Cincinnati Cleveland Detroit Buffale Pittsburgh Philadelphia Richmond Beston Jersey City New York 








———— 


USE THIS 
COUPON 


JOSEPH T. aveneen & SON, 





Lock Box U, Chicage, Ili. 


I am interested in the items 
checked. Send literature and com- 
plete information. 


Welders 
() Are [} Butt 
(1D Spot [) Acetylene 
0) Electric [} Flue 
0) Welding Rod [ Accessories 
PD oobi ienecedecsunesdeacntns 
PD Norns 400s cnivenessstuscnese 
Address 
GE ceccccccccececcccceceovcece 
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‘[mperia| 


OXY-ACETYLENE 
WELDING AND CUTTING EQUIPMENT 


There is an Imperial outfit for every welding and cut- 
ting job—from small, medium and large size torches to 
complete plants for factories, repair shops, etc. And 
Imperial equipment has gained highest endorsement 


wherever it has been used. Years of practical experience 
on the part of Imperial Oxy-Acetylene engineers are 
complete assurance of the entire practicability of all 
Imperial operating features. 


THE IMPERIAL BRASS MANUFACTURING CO. 


522 So. Racine Ave., Chicago 
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Use the Torit 
Generator 

and Preheater 
MADE RIGHT— PRICED RIGHT 


SEND FOR BULLETINS 


ST. PAUL WELDING & MFG. co. 2)_ 


170 W. THIRD ST., ST. PAUL, MINN,, U.S. A. 
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FLEXIBLE SHAFT GRINDERS 


TYPE M 6-¥% H. P. 


Thousands in use. 


Send For Our 
Booklet B 


Manufactured By 


CHICAGO 


Factory and Office 
5001 - 5009 No. Lincoln 


We build many Types and 
Sizes from 1/10 to 2 H. P. 











N. A. STRAND & CO. 


St. 








“”, “ANTI-BORAX” 
w Anti-Borax 
2 Oxy-Acetylene Fluxes 


| 
are made for every metal and | 
| 


have EXCEPTIONAL merit. 


BRA/-CAST 
FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding | 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co. , Ft. Wayne, Ind. 














IGOE BROTHERS 
WELDING WIRE 


Produces Tough, Sound Welds with a minimum of labor, time and expense. 
Uniformly good results have been secured by its use throughout the past fifteen years. 
All Grades — Gas and Electric — Immediate Delivery 


IGOE, BROTHERS, Manafacturers 


240 POINIER STREET, NEWARK, N. J. 














ing—that’s waste. 


3 There’s No Waste Motion Here : 


= OU can undoubtedly reach a large number of good firms through an advertising i= 
= campaign, which is concentrated in papers reaching selected industries, and reach = 
along with them thousands of readers who are not and never will be concerned with weld- = 
You pay a needlessly high price for the interest that’s there, and you = 


PUTTS 
= 


= make a decidedly less effective impression on that interest than if you used a less expen- = 
sive campaign in The Welding Engineer, which reaches the concentrated interest of the = 
= country. In these pages you talk to the right man, in the right plant, at the right time. = 


The Welding Engineer 608 5S. Dearborn St., Chicago 


il TUT Lees 








WILLSON 


Gogsles - Helmets - Handshields 
for welding 








Style L60 Welding Goggles 


\n anatomically shaped welding goggl: 
direct ventilators and Willson Weld glass 
cover glass. Parts easily replaced. Price $2. 


with in 
with 
Seach 





Special Eye Shield used 
in Willson Helmet and 
Handshield 


Fits closely to the face 
tecting him = from 
and flashes rhe 
detachable 


pro 





reflection 
shield is - ee EEE 
easily 


Electric Welding Helmet, 


Electric Welding Handshield 
Style No. 131 


No. 2 


Made of strong vulcanized, black fibre 

Adjustable, comfortable head-gear 

Willson Weld glass with cover glass 
Price S11.80 each 


Made of strong, vuleanized, black fibre. 

Villson Weld glass with cover glass. 

Lens retainer simple and effective. 
Price $9.15 each. 


For complete catalog send to 


WILLSON PRODUCTS, INCORPORATED 
READING, PA., U.S. A. 














Model R200 with 220-440 A.C. Drive 


Model S200 (150 to 300-amp.) Engine Driven with Compressor 


DURABILITY 
FLEXIBILITY 


ADAPTABILITY 


Model S200 with Motor Drive Also 


WE RENT EQUIPMENT 


The shaft extension on the Dualarc Generator allows for utilizing shop motor or line shaft 
drive, and is a valuable feature in making it possible to connect a flexible shaft tool or 
any apparatus of any capacity up to that of the prime mover. This, together with the fol- 
lowing Dualarc features, explain why Dualarc is constantly growing in favor with produc- 
tion departments the country over: 


Independent control of volts and amperes. A. C. current for 
the semi-arc process, popular in the automotive trade. Sepa- 
rate transformer for lights drills, grinders, etc. 


ee 
. i 
Py ‘ 
me “i 


Reversible series field which is efficient on metallic or carbon 
arc. 


Send for complete description of the Dualarc Line. 


ELECTRIC ARC CUTTING & WELDING CO. 
152-158 Jelliff Ave. - - NEWARK, N. J. 


’ 
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